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CULTURES OF UREDINEAE IN 1908' 


J. C. ARTHUR 


The present article forms the ninth of a series of reports* by 
the author upon the culture of plant rusts, covering the years 
from 1899 to the close of 1908. The grass and cedar rusts have 
been especially prominent in the years’ work. Very considerable 
advance has been made in segregating the subepidermal rusts on 
grasses that have generally passed under the name of Puccinia 
rubigo-vera, and some particularly notable results were achieved 
with forms of Gymnosporangium, partly in finding unexpected 
aecial connections for well-known telial species, and partly in 
segregating species heretofore confused under European names. 

This year for the first time since the series of cultures was 
begun, the Indiana Experiment Station at Purdue University, 
where all the study has been conducted, assumed the full expense 
of the work. Heretofore the extra assistance needed during the 
chief cultural period of about six weeks has been paid for in 
part or wholly from outside sources. This year the cultural 
work was made a part of an extended investigation of cereal and 
other rusts to be conducted by the station, and the expenses met 
from the Adams fund, derived from the general government. 
The more definite and certain financial support has made it pos- 
sible to better systematize and conduct the work. 

As in the previous year some collecting trips made expressly 

1 Read before the Botanical Society of America at the Baltimore meeting, 
December 31, 1908. 


7See Bot. Gaz. 29: 268-276, 35: 10-23; Jour. Myc. 8: 51-56, 10: 8-21, 


Im: 50-67, 12: 11-27, 13: 189-205, and 14: 7-26. 


{[Mycotocia for September, 1909 (1: 177-224), was issued 11 Sep. 1909.] 
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to secure culture material proved helpful to an extent far beyond 
the proportional amount of time consumed. The earliest one 
took Mr. F. D. Kern and the writer to Mammoth Cave in Ken- 
tucky. It was specifically undertaken to discover a telial form 
to accompany the aecia known to occur on Porteranthus stipu- 
latus (Gillenia stipulacea). A careful microscopic examination 
made during the winter of 1907-8 of the aecia on this host, which 
were collected by Rev. C. H. Demetrio in 1884 at Perryville, Mo., 
and distributed as No. 3323 in Rabenhorst-Winter, Fungi euro- 
paei, under the name of Roestelia lacerata, which it much resem- 
bles, showed that the fungus was undoubtedly a true Roestelia, 
although the host is an herb belonging to the rose family. As 
this is the only known instance of the aecial stage of a Gymno- 
Sporangium occurring on any host outside of the woody plants 
of the apple family, the detection of the telial form appeared to 
be a matter of more than usual interest. The original collection 
was apparently the only one known, until a search was made 
through the phanerogamic herbaria in a number of places, and a 
few pycnia were detected on a collection of the host at the New 
York Botanical Garden, which was made at Mammoth Cave, in 
June, 1870, by Dr. T. F. Allen. Upon writing to Rev. Demetrio 
it was learned that the locality of the original collection has been 
turned into cultivated fields, quite destroying the chances of mak- 


ing a second collection in the original habitat. It was known to 


the writer that the estate of several thousand acres about the 
Mammoth Cave has been in litigation for a number of years, and 
that few changes have taken place in the long period during which 
the cave has been an object of world-wide interest to tourists. 
After considering these facts it was decided to visit the vicinity 
of the cave, hoping to detect material from which cultures could 
be made. Two days were spent at the cave. .The most careful 
search on the first day was in vain, although the host was found 
as tender shoots only a few inches high, and also an abundance 
of red cedar trees. The second day afforded better success, and 
considerable material of what appeared to be a new form of 
Gymnosporangium was discovered on the trunks of small cedars 
growing near plants of Porteranthus, although pycnia and aecia 
could not be expected owing to the earliness of the season. Sub- 
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sequent cultures confirmed the inferences from field observa- 
tion, and abundantly justified the method pursued in this case in 
tracing the life history of a little or imperfectly known rust. 

The next important excursion to points outside of the state of 
Indiana was made by my associate, Mr. F. D. Kern, the writer's 
ill health preventing further active participation in securing mater- 
ial for the work of the season. Mr. Kern reached Denver, Colo., 
on May 16, and spent five days collecting material and making field 
observations chiefly along the foot hills from Boulder on the north 
to Trinidad on the south. During this time he had the invaluable 
assistance of Mr. E. Bethel, the able mycologist of Denver, who 
supplied important information about suitable localities to visit, 
and for part of the time himself went along to help in every way 
possible. The results fully justified the time and outlay, espe- 
cially in the way of knowledge regarding the numerous and intri- 
cate forms of cedar rusts. The telia of the true Roestelia 
cornuta were collected on this trip for the first time in America. 
The telia of the true R. penicillata, little known in America, were 
also taken, but owing to misfortune in manipulation did not lead 
to successful cultures. 

On his return journey from Colorado Mr. Kern made a detour 
to Racine, Wis., where as the guest of Dr. J. J. Davis he visited 
in an automobile the Wind Lake locality, made familiar to mycol- 
ogists by Dr. Davis’ numerous collections and observations. 
Here material was obtained of the juniper rust, believed to be as- 
sociated with the cornuta-like aecia on Aronia. It had been sent 
by Dr. Davis for cultures in previous years, but had not been 
brought to germination. This is the type locality for the species, 
to which Mr. Kern has given the name Gymmnosporangium 
Davisii. 

At our request Mr. H. S. Jackson, of Newark, Del., made some 
fruitful collecting tours for observations on the Atlantic coast 
rusts. A two days’ trip to Seaford and Lewes, Del., was made 


the middle of November, 1907, and again to the same places the 


latter part of April following. The duplicate trip was especially 
designed to secure cbservations on the early appearance of aecia 
in the immediate vicinity where telial culture material had pre- 


* Bull. Torrey Club 35: 507. 1908. 
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viously been taken. Mr. Jackson proved a keen observer, detect- 


ing a new species on Carex comosa with its probable aecia on 
Smilax, and both aecia and telia of Puccinia subnitens, the first 
collection of it made on the Atlantic coast, beside much other ser- 
viceable information. He also made a trip to Newfield, N. J., on 
May 15, and secured telial material of cedar rusts from the region 
made familiar by the late Mr. J. B. Ellis. 

The season’s cultural work was, with the exception of some 
cedar rust cultures made by Mr. Kern, in the hands of Mr. A. G. 
Johnson, a graduate of the South Dakota Agricultural College, 
and a former special student of Washington University, St. Louis, 
who was recommended for the position by Dr. E. W. Olive. He 
was diligent and enthusiastic in the work, and made successful 
cultures of the largest number of species secured in any one 
season during the ten years that the cultural work has been in 
progress. 

In this series of studies the amplitude of the results is largely 
dependent upon the kindly assistance of correspondents in provid- 
ing culture material and in communicating field observations. 
Acknowledgments are due this year to Mr. E. Bethel, Denver, 
Colo., who is far in the lead with more than fifty collections of 
culture material, and to Messrs. H. S. Jackson, Newark, Del., 
J. M. Bates, Red Cloud, Neb., R. E. Stone, Auburn, Ala., A. O. 
Garrett, Salt Lake City, Utah, Elam Bartholomew, Stockton, 
Kans., E. W. Olive, Brookings, S. D., E. W. D. Holway, Min- 
neapolis, Minn., H. J. Webber, Ithaca, N. Y., T. D. A. Cockerell, 
Boulder, Colo., J. L. Sheldon, Morgantown, W. Va., A. B. Sey- 
mour, Cambridge, Mass., G. P. Clinton, New Haven, Conn., 
P. B. Kennedy, Reno, Nev., Guy West Wilson, Fayette, Iowa, 
George L. Potter, Lima, Ind., J. J. Davis, Racine, Wis., A. R. 
Sweetser, Eugene, Ore., C. W. Edgerton, Donald Reddick and 
C. J. Humphrey, all three of Ithaca, N. Y., W. A. Kellerman, 
at the time in Guatemala, C. G. Lloyd, Zacatecas, Mex., and J. 
Dearness, London, Ont. This enumeration gives scanty credit 
where in many cases special trips, often of many miles, were 
undertaken at our request to secure at a definite time either dry 
material or live hosts, or to make observations, which would 
further a particular inquiry. Mention should also be made of 
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the assistance rendered by Dr. Wm. Trelease, of the Missouri 


Botanical Garden, St. Louis, Mo., who sent plants of Porteran- 
thus stipulatus on which the new cedar rust was sown. The 
writer extends his warmest thanks to the above individuals and 
to others who have assisted in the year’s investigations. 

During the present season 204 collections of material with rest- 
ing spores and 26 collections with active spores were employed, 
from which 565 drop cultures were made to test the germinating 
condition of the spores. Out of the 204 collections with resting 
spores 99 could not be brought to germination although seemingly 
in perfect condition leaving 105 collections of available material. 
These 105 collections with resting spores and 26 with active 
spores belonged to about 60 species of rusts. Altogether 321 
sowings were made, employing for the purpose 114 species of 
hosts, these being grown in pots, so that the work of attempted 
infection could be conducted wholly in the greenhouse. 

The results of this work are given in the following paragraphs, 
and are divided into negative results, positive results with species 
whose life cycles have already been ascertained by the writer or 
other investigators, and positive results with species whose life 
cycles are now first placed on record. 


NEGATIVE RESULTS :—Quite a number of collections gave good 
germination of the spores, but no infections were secured. The 
following may be recorded to serve for reference in future 
studies : 

I, Pucctnta on Carex pennsylvanica L., collected at Red 
Cloud, Neb., by Rev. J. M. Bates, was sown on Arabis Holboellii, 
with no infection. Similar material was sown in previous seasons 
on thirty-eight other species of hosts.* 

2. PuccInia vuLpinorpis Diet. & Holw., on Carex vulpinoidea 
Michx., collected at Newark, Del., by Mr. H. S. Jackson, was 
sown on Viola cucullata, Chelone glabra, Aster paniculatus, Am- 
brosia trifida, Cacalia reniformis, Laciniaria punctata, Rudbeckia 
laciniata and Senecio obovatus. A similar collection made at 
London, Ontario, by Mr. J. Dearness, was sown on Callirrhoe 
involucrata and Rudbeckia laciniata. Still a third collection made 


*See Jour. Myc. 10: 10. 1904; I%3 51. 1905; 123 12. 1906; 13: 191. 
1907; and 14: 9. 1908. 
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by the writer at Lima, Ind., was sown on Napaea dioica, Ambrosia 


trifida, Aster Drummondii, Boltonia asteroides, Cacalia rentformis, 
Laciniaria spicata, Rudbeckia laciniata and Senecio obovatus. 
None of the trials resulted in infection. 

3. Puccin1a on Carex gravida Bailey, sent by Rev. J. M. Bates 
from Red Cloud, Neb., was sown on Abronia umbellata, Vernonia 
arkansana, and twice on Artemisia dracunculoides, with no infec- 
tion. Similar material from the same region has been sown in 
previous years upon forty-four other species of hosts with nega- 
tive results.5 

4. Puccinia on Carex sp., sent by Mr. C. W. Edgerton from 
Ithaca, N. Y., was sown on Jris versicolor twice, with no infec- 
tion. This was the culmination of a series of observations to as- 
certain the telial form belonging to aecia on Jris, which had been 
noticed for a number of seasons in one locality near the town of 
Ithaca. Four collections taken from the close vicinity of the 
rusted /ris were sent for trial in 1907, two of which grew well on 
Aster paniculatus, but not on Jris, while the other two failed to 
germinate. All four of these collections agreed morphologically 
with Puccinta Caricis-Asteris Arth. In continuation of the search 
for the true alternate form for the Jris rust, Mr. Edgerton sent 
this season from practically the same spot a rust on an undeter- 
mined Carex, having morphological characters quite unlike those 
of P. Caricis-Asteris, and approximating, if not identical with, 
P. quadriporula Arth. As no positive results were obtained from 
this material the identity of the alternate form of the aecial rust 
on /ris still remains in doubt. 

5. Puccinta Duticui Syd., on Dulichium arundinaceum (L.) 
Britt., collected at Seaford, Del., by Mr. H. S. Jackson, was 
sown on Decodon verticillatus, Smilax hispida, Lysimachia quad- 
rifolia and Senecio obovatus, with no infection. 

6. PUCCINIA EMACULATA Schw., on Panicum capillare L., col- 
lected at Fayette, lowa, by Prof. Guy West Wilson, was sown on 
Macrocalyx Nyctelea, Hydrophyllum virginicum, Amorpha fru- 
ticosa, and Napaea dioica, with no infection. Similar material 
was sown in previous seasons on twenty-three other species of 
hosts.® 


®See Jour. Myc. 10: 10, 1904; II2 51. 1905; 123 12. 1906; 13: 191. 
1907; and 14: 10. 1908. 
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7. PuccINIA SCHEDONNARDI K. & S., on Schedonnardus pani- 
culatus (Nutt.) Trel., collected at Boulder, Colo., by Mr. E. 
Bethel, was sown on Thalictrum polygamum and Grindelia squar- 
rosa, with no infection. Like material was sown in previous 
seasons on eighteen other species of hosts.? e 

8. Puccrnta ELtistana Thiim., on Andropogon scoparius 
Michx., collected at Newark, Del., by Mr. H. S. Jackson, was sown 
on Actaea alba, Ambrosia trifida, Anemone virginiana, Dirca 
palustris, Hydrophyllum virginicum, Ipomoea pandurata, Isopy- 
rum biternatum, Iva frutescens, Pentstemon hirsutus, Phacelia 
bipinnatifida, Psoralea Onobrychis and Verbena urticifolia, with 
no infection. Similar material from Colorado was sown the 
previous year on ten other species of hosts.® 

9g. PUCCINIA VEXANS Farl., on Atheropogon curtipendulus 
(Michx.) Fourn. (Bouteloua racemosa Lag.), collected at Stock- 


ton, Kans., by Mr. E. Bartholomew, was sown on Apocynum 
cannabinum, Caulophyllum thalictroides, Dalea laxiflora, Del- 
phinium tricorne, Hydrophyllum virginicum, Napaea dioica, Pole- 


monium reptans, Symphoricarpos racemosus, Smilax hispida and 
Thalictrum dioicum, with no infection. This is the first time 
that an attempt at infection with teliospores has been made, al- 
though the amphispores were successfully grown on the same 
grass host last year. 

10. PUCCINIA POCULIFORMIS (Jacq.) Wettst., on Phleum pra- 
tense L., collected at Sayre, N. Y., by Prof. H. J. Webber, was 
sown May 1 on Berberis vulgaris. Another collection of the 
rust from Ithaca, N. Y., sent by Mr. Donald Reddick, was sown 
May 6 on five plants of Berberis vulgaris, and once more on 
May 13. As no infection showed after the usual interval, the 
same material was again sown May 22 on three plants of the bar- 
berry, and for three successive nights after sowing the inoculated 
plants were placed in an ice box at a temperature of 10° C. in 
order to insure more favorable conditions for the penetration of 
the germ tubes into the tissues of the host. Again on May 28 

*See Bot. Gaz. 35: 12. 1903; Jour. Myc. 8: 52. 1902; 10: 10. 1904; 
12: 12. 1906; 13: 192. 1907; and 14: 11. 1908. 

*See Bot. Gaz. 35: 11. 1903; Jour. Myc. 13: 192. 1907; and 14: 11. 


1908. 
®See Jour. Myc. 14: 10. 1908. 
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the same material was sown on Mahonia Aquifolium. In each 
instance the ready germination of the teliospores was established 
by a drop culture within twenty-four hours preceding the time of 
sowing, as is done for all the culture work reported in this and 
preceding years. In no case was an infection secured. 

The reasons for believing that this rust should be referred to 
Puccinia poculiformis, in spite of the failure to produce aecia on 
Berberis or Mahonia, have been briefly stated by Mr. Frank D. 
Kern,® who has also recorded the history of the appearance of 
the rust in North America, and it is only necessary that the writer 
affirm his agreement with Mr. Kern’s conclusions. 

11. Puccinta Asterts Duby, on Aster arenarioides D. C. 
Eaton, sent from Salt Lake City, Utah, by Mr. A. O. Garrett, was 
sown on Aster Drummondii, A. paniculatus, A. multiflorus and 
Callistephus hortensis, with no infection. This adds little to the 
solution of the problem whether the leptopuccinial rust on various 
species of Aster in the different sections of the country are all 
referable to one species or not. 

12. UROMYCES GRAMINICOLA Burr., on Panicum virgatum L., 
collected at Stockton, Kans., by Mr. E. Bartholomew, was sown 
on Althaea rosea, Apios tuberosa, Cacalia reniformis, Callirrhoe 
involucrata, Decodon verticillatus, Hibiscus militaris, Napaea 
dioica and Viola cucullata, with no infection. 

13. Uromyces ANDRopoconis Tracy, on Andropogon glomer- 
atus (Walt.) B.S.P., collected at Lewes, Del., by Mr. H. S. Jack- 
son, was sown on Viola cucullata, while a similar collection on 
the same species of host, sent from Auburn, Ala., by Mr. R. E. 
Stone, was sown twice on Viola cucullata, and also on Comandra 
umbellata, Dasystoma flava and Pentstemon hirsutus, all with no 
infection. From the field observations reported by Dr. John L. 
Sheldon it seems almost certain that the aecia of this rust occur 
upon Viola, and the repeated failure of the cultures may have been 
due to the maturity of the Viola leaves on which the sowings 
were made. 


SUCCESSFUL CULTURES SUPPLEMENTING PREVIOUS WORK :— 


The following species of rusts were successfully grown, and the 


facts supplement what have been obtained from previous cultures 
*Kern. The Rust of Timothy. Torreya 9: 3-5. 1909. 
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in this series or have been recorded by other American or Euro- 
pean investigators. In a number of cases the previous definite 
knowledge of the species has been materially extended. 

1. Pucctnta KuHNIAE Schw., on Kuhnia Hitchcockti A. Nel- 
son, collected at Marshall, Colo., Feb. 22, 1908, by Mr. E. Bethel, 
was sown May 14, on Kuhnia eupatorioides. Numerous pycnia 
appeared May 24, duly followed by abundant uredinia June 4, 
and telia June 29. This result confirms the work in 1905,’° and 
shows that in all probability all collections of rust on this genus 
of hosts are referable to the one autoecious species. 

2. Puccinta Pecxtr (DeT.) Kellerm., on Carex stipata Muhl., 
collected Oct. 23, 1907, at Lima., Ind., by Mr. George L. Potter, 
was sown on Onagra biennis (L.) Scop., April 28, and gave 
pycnia May 9 and aecia May 18, both in great abundance.™ 

3. Puccrnta SamBuci (Schw.) Arth., on Carex lurida Wahl., 
collected at Lagrange, Ind., by the writer, was sown on Sam- 
bucus canadensis L. May 15, and gave a great abundance of 
pycnia May 23, and aecia June 1.*? 

4. Pucctnta Caricts-SoLmpacinis Arth., on Carex sparganio- 
ides Muhl., collected at Lima, Ind., and again at Lagrange, Ind., 
both by the writer, was sown from the first named locality April 
11 on Aster Drummondii, giving no infection and again May 4 on 
Solidago canadensis L., giving abundant infection with pycnia 
showing May 12, and aecia May 19. From the second locality 
sowings were made April 15 on Aster paniculatus and Solidago 
canadensis, giving no infection on the first host, but abundant 
infection on the second, showing pycnia April 23, and aecia May 
5.3 This result duplicates that obtained in 1905. 

5. Pucctnia ELeocuaripis Arth., on Eleocharis palustris (L.) 
R. & S., obtained at Lima, Ind., by the writer, was sown on Eu- 


patorium perfoliatum L., May 13, giving rise to pycnia May 22, 


Jour. Myc. 12: 23. 1906. 

“For previous cultures see Bot. Gaz. 35: 13. 1903; Jour. Myc. 
1902; II: 58. 1905; 12: 15. 1906; and 13: 195. 1907. 

%For previous cultures see Bot. Gaz. 35: 14. 1903; Jour. Myc. 8: 
1902; 12: 14. 1906; and 13: 195. 1907. 

3 For previous cultures see Bot. Gaz. 35: 21. 1903; and Jour. Myc. 12: 
1906. 
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and aecia June 2, both in abundance, thus confirming the work of 
1905 and 1906,"4 

6. PuccINIA ANGUSTATA Peck, on what was probably Scirpus 
cyperinus (L.) Kunth, the plant showing only leaves but grow- 
ing with, plants with fruit, gathered at Spirit Lake, Iowa, by 
the writer, was sown April 13 on Lycopus communis Bickn., giv- 
ing rise to pyenia April 25, and aecia May 3, both in abundance. 
It was sown again May 2 on Lycopus americanus Muhl., giving 
rise to an equal abundance of pycnia May 11, and of aecia May 
19, the interval between the appearance of pycnia and aecia being 
exactly the same as in the first culture.* The result is interesting 
in connection with an observation made by the writer while on an 
excursion in the vicinity of Ithaca, N. Y., June 30, 1906. An 
abundance of rusted Lycopus communis was gathered, with 
uredinia appearing on close-by plants of Scirpus cyperinus, while 
plants of L. americanus and S. atrovirens growing intermixed 
were both quite free from rust. The field observation seemed to 
indicate a biological difference between the rust occurring on the 


two species of Scirpus and the associated Lycopus, and with a 


view to experimental tests healthy plants of L. communis from 
the Ithaca locality were sent to the greenhouse at Lafayette, the 
species not occurring in Indiana or lowa. These were the plants 
used in the present cultures. The results seem to warrant the 
tentative conclusion that P. angustata within some geographical 
areas is inclined te form races confined to certain hosts, while in 
other geographical areas the differentiation into races does not 
occur, a condition that appears to arise in other species as well, 
e. g., Puccinia subnitens Diet. 

7. PUCCINIA SUBNITENS Diet., on Distichlis spicata (L.) 
Greene, was available in two collections from Delaware, two 
from Nebraska and two from Nevada, representing three areas 
approximately on the fortieth parallel of latitude, but twelve 
hundred miles between stations in longitude. The Delaware sta- 
tion is on the Atlantic sea coast; the Nebraska station is midway 
of the continent on the great plains, with the Allegheny range of 

“For previous cultures see Jour. Myc. 12: 23. 1906; and 13: 197. 1907. 


*For previous cultures see Bot. Gaz. 29: 273. 1900; Jour. Myc. 8: 53. 
1902; I1: 58. 1905; 13: 196. 1907; and 14: 14. 1908. 
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mountains intervening; while the Nevada station is within two 
hundred miles of the Pacific coast, and between it and the Ne- 
braska station intervenes the great expanse of the Rocky Moun- 
tains. 

The chief question demanding solution was whether this re- 
markable heteroecious rust, which forms aecia on many species 
of hosts belonging to the families Cruciferae, Chenopodiaceae 
and Capparidaceae, has developed biological differences, as pre- 
vious work had indicated.’® In all thirty sowings were made. 
A few of these proved failures because the plants used as hosts 
did not grow well. The important results may be given without 
recording all the data. 

The collections from the Atlantic coast, the first reported from 
east of the Mississippi river, were made by Mr. H. S. Jackson, at 
Lewes, Del., Nov. 16, 1907. Aecia were taken the following 
spring in close proximity on seedling plants, which were fruited 
in Lafayette, and ascertained to be Atriplex hastata. Ten sow- 
ings were made from these collections, using Chenopodium album, 
C. hybridum, Iva frutescens on which in the same locality aecia 


had also been found the following spring, and Decodon verticil- 


latus, with infection only on Chenopodium album, which was 
abundant. 

The mid-west collections were made, one by Rev. J. M. Bates, 
at Red Cloud, Neb., and the other by Mr. R. E. Stone, at Lincoln, 
Neb. These were sown on Chenopodium album, C. hybridum, 
Sarcobatus vermiculatus, Monolepis Nuttalliana and Cardamine 
bulbosa, with infection only on the first-named species. 

The far-west collections were made by Prof. P. B. Kennedy, 
at Reno, Nev. They were sown on Chenopodium album, Atriplex 
hastata and Sarcobatus vermiculatus, at three different dates, 
fourteen sowings being made. Abundant infection resulted for 
all the hosts ; nine plants giving equally vigorous results, the other 
five not thriving well. 

These results taken with those of 1906 and 1907 show that no 
marked biological differences exist. The only indication of re- 
stricted adaptation is the failure to infect Sarcobatus from 
Nevada with teliospores from Nebraska, although, as predicted 


% Jour. Myc. 13: 197. 1907, and 14: 15. 1908. 
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two years ago,’ there is no difficulty in producing infection on 
Sarcobatus from Nevada with teliospores from the same region.** 

8. Puccin1A SeyMourRIANA Arth., on Spartina cynosuroides 
Willd., collected at Lima, Ind., by Mr. George L. Potter, was 
sown May 28 on Cephalanthus occidentalis L., giving rise to num- 
erous pycnia June 6, and aecia June 15.’° 

9. PUCCINIA FRAXINATA (Schw.) Arth., collected at Lewes, 
Del., by Mr. H. S. Jackson, on Spartina polystachya Willd., was 
sown April 25 on Adelia ligustrina, Ligustrum vulgare and Frax- 
inus lanceolata, with infection only on the last-named species. 
Again on May 2 it was sown on F. lanceolata, giving very abun- 
dant pycnia May 13, and aecia June 2. 

Another collection from the same locality, but on Spartina 


stricta Roth, was sown on Smilax hispida and Fraxinus lanceolata, 


with infection on the last species only. 

Collections of aecia, which morphologically are identical with 
those of Fraxinus, have been made on Ligustrum vulgare in New 
York, and Adelia segregata in Florida. In 1904 and 1905 at- 
tempts were made to grow aecia on plants of these genera, but 
without success. As the telia came from the western plains, it 
was thought that telia from the Atlantic sea coast might show 
less restricted adaptation. So far we are unable to detect any 
difference in behavior between the rust of the salt marshes of the 
coast and that of the prairies of the west. It yet remains to try 
telia from the south along the gulf coast.*° 

10. PuccINIA TOMIPARA Trel., on Bromus purgans L., collected 
at Scotia, Neb., by Rev. J. M. Bates, was sown on Clematis vir- 
giniana L. and Thalictrum dioicum L., May 29, giving pycnia on 
the first-named host only June 7, and aecia June 16, both in 
abundance.” 

II. PUCCINIA ASPERIFOLII (Pers.) Wettst., on Secale cereale 
L., collected by Mr. A. G. Johnson at Lafayette, Ind., July 21, 

™ Jour. Myc. 13: 198. 1907. 

**For previous cultures see Bot. Gaz. 35: 19. 1903; Jour. Myc. 11: 
1905; 12: 16. 1906; 13: 197. 1907; and 14: 15. 1908. 

* For previous cultures see Jour. Myc. 12: 24. 1906. 

*” For previous cultures see Bot. Gaz. 29: 275. 1900; Jour. Myc. 11: 


1905; 12: 16. 1906; and 14: 14. 1908. 
“For previous cultures see Jour. Myc. 11: 62. 1905; and 13: 197. 1907. 
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1908, was sown July 22, on Lycopsis arvensis L. On July 31a 
few pycnia appeared, but owing to the imperfect growth of the 
leaf no aecia followed. 

This rust has usually gone under the collective name of P. 
rubigo-vera (DC.) Wint., which has been applied to most sub- 
epidermal grass rusts not having strongly marked morphological 
characters. The similar leaf-rust of wheat is clearly a distinct 
species, judging from the failure of European investigators to 
make it infect Lycopsis, from some morphological differences, and 
from its different period for germination. Teliospores of the 
leaf-rust from both wheat and rye were tested in the laboratory at 
the same time by means of drop cultures, and while the rve rust 
grew readily, the wheat rust showed no germination. 

This unequivocal, although scanty result, the first culture of the 
kind to be made with American material, sets at rest any doubt 
regarding the identity of the American and foreign leaf-rust on 
rye. The writer is indebted to the kindness of Dr. P. Magnus, 
of Berlin, Germany, and Dr. H. O. Juel, of Upsala, Sweden, for 
seeds of Lycopsis from which plants were grown for the culture 
work. 

12. Uromyces Scirpr (Cast.) Burr., on Scirpus fluviatilis 
(Torr.) A. Gray, collected by the writer at Spirit Lake, Iowa, was 
sown on Cicuta maculata April 6, and gave rise to pyenia April 
14, and aecia April 23, both in abundance. 

13. UroMyces HousTONIATUs (Schw.) Sheldon. In the spring 
of 1906 Dr. J. L. Sheldon observed a rust appearing on plants of 


Sisyrinchium gramineum Curtis (S. graminoides Bickn.), grow- 


ing in contact with plants of Houstonia caerulea bearing Aeci- 
dium houstoniatum Schw. The rust on Sisyrinchium proved to 
be Uromyces Murrillii Ricker, until then only once collected, at 
the type locality in Maine. Dr. Sheldon has since made further 
studies in the field, and also convincing inoculations,?* and at the 
same time supplied ample material for repeating his results. The 
methods used for other species, however, have not proved avail- 
able for this one, whose teliospores do not enter a resting condi- 
tion, but germinate in the sorus as soon as mature. It is the only 


*2For previous cultures see Jour, Myc. 13: 199. 1907; and 14: 17. 1908. 


4 


*° Torreya 6: 249. 1906; and 9: 54. 1909. 
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heteroecious rust known to the writer, having all spore forms and 
vet leptopuccineous. Plants of Sisyrinchium bearing the rust, 
sent by Dr. Sheldon in 1906, flourished well in the greenhouse, 
but the rust gradually disappeared during the following winter. 
The experience was repeated in 1907. In both cases by March 
or April the rust had died out and did not again appear, although 
the plants produced fresh leaves and flourished throughout the 
winter months and the whole year. 


Living plants of Houstonia caerulea bearing aecia, sent by Dr. 
- a> é 


Sheldon from Morgantown, W. Va., May 3, were potted inter- 
mixed with plants of Sisyrinchium gramineum. On June 8 a 
few uredinia were observed, but did not multiply. On May 
18 similar plants were sent by Mr. H. S. Jackson from Newark, 
Del. These were put into small pots, and on May 23 arranged 
over plants of Sisyrinchium under a belljar, where they remained 
three days. On June 7 a great abundance of uredinia was ob- 
served, and on July 22 telia also in abundance. As both uredinio- 
spores and teliospores are pale and inconspicuous, they doubtless 
appeared earlier than the record shows. 

14. GYMNOSPORANGIUM JUNIPERI-VIRGINIANAE Schw., on 
Juniperus virginiana L., was collected by Mr. F. D. Kern and the 
writer at Mammoth Cave, Ky., in two rather unusual forms. 
One form had very large galls, very irregular and much divided. 
The other had very small galls, with one to three telia each, the 
extruded part of the telia being noticeably fusiform. Both of 
these forms appeared so different from the forms usually col- 
lected farther north, that it seemed possible they might be speci- 
fically distinct. 

The large form was sown April 13 on Malus Malus (L.) Britt., 
M. coronaria (L.) Mill. and Crataegus punctata Jacq. On M. 
Malus pycnia appeared April 23, but the infection was so pro- 
nounced that the leaves were distorted and injured to an extent 
that precluded the formation of aecia, the leaves gradually drop- 
ping until September 26, when two, the only ones still remaining, 
were removed for the herbarium. On M. coronaria abundant 
pycnia appeared April 21, followed duly by aecia of characteristic 
appearance. The Crataegus remained free from infection. 

The small form was sown April 13 on Malus coronaria and 
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Crataegus punctata, giving a few pycnia on the first, not noticed 
until May 4, and abundant pycnia on the last, showing April 21. 
30th hosts matured characteristic aecia by the latter part of 
June.** 

15. GYMNOSPORANGIUM GLOBOSUM Farl., on Juniperus virgin- 
iana L., collected by Mr. A. B. Seymour at Manchester, Mass., 
was sown April 29 on Malus Malus, producing no infection, and 
on Crataegus Pringlei Sarg. (seedling from tree determined by 
Mr. W. W. Eggleston), giving abundant pycnia, and followed 
by equally abundant aecia. Another collection made by Mr. F. D. 
Kern and the writer at Mammoth Cave, Ky., was sown April 13, 
on Crataegus sp., giving pycnia April 25, but nothing further, due 
to the death of the host.*® 

16. GYMNOSPORANGIUM CLAVIPES C. & P., on Juniperus vir- 
giniana L., collected at Mammoth Cave, Ky., by Mr. F. D. Kern 
and the writer, was sown on two plants of Crataegus sp., April 
13, and gave pycnia on April 25, followed by aecia by the middle 
of June. A sowing two days later on Aronia nigra gave no in- 
fection. 

Another collection on the same host, made by Dr. G. P. Clinton 
at New Haven, Conn., was sown May 2 on Amelanchier erecta 
with no infection, and on Crataegus sp., giving a few pycnia, 
but the early maturity of the leaves checked further develop- 
ment.?® 

17. GYMNOSPORANGIUM CLAVARIAEFORME (Jacq.) DC., on 
Juniperus Sibirica Burgsd., collected by Mr. E. Bethel at Eldorado 
Springs, Colo., was sown April 28 on the leaves, petioles and 
stems of Amelanchier erecta Blanch., giving pycnia May 5, and 
aecia May 23, both in great abundance.”’ 

18. GYMNOSPORANGIUM NEtsonr Arth., on Juniperus scopu- 
lorum Sarg., collected by Mr. E. Bethel at Eldorado Springs, 
Colo., was sown May 2 on Amelanchier erecta and Sorbus ameri- 
cana, both showing abundance of pycnia May 10. On the first 


host no further development took place, as the plant was not vig- 


* For previous cultures see Jour. Myc. 12: 13. 1906; 13: 200. 1907; and 
14: 17. 1908. 

* For previous cultures see Jour. Myc. 13: 200. 1907; 14: 18, 1908. 

For previous cultures see Jour. Myc. 14: 18. 1908. 

* For previous cultures see Jour. Myc. 14: 19. 1908. 
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orous. On the second host abundant and characteristic aecia 
were formed.”* 

19. GYMNOSPORANGIUM BeETrHELI Kern, on Juniperus scopu- 
lorum, collected by Mr. E. Bethel at Eldorado Springs, Colo., 
was sown May 11, on Pyrus communis, with no infection, and on 
Sorbus americana, and Crataegus sp., both giving numerous 
pycnia, on the former host showing May 19, and on the latter not 
seen until May 31, although probably appearing earlier. The 


pycnia in both cases were followed by an abundance of charac- 


¢ 
) 


teristic aecia, well formed by July 7.** 

20. GYMNOSPORANGIUM Borryapites (Schw.) Kern, on Cha- 
maecyparis thyoides (L.) B.S.P., collected by Mr. H. S. Jackson 
at Newfield, N. J., was sown on Amelanchier intermedia Spach, 
May 18, giving an abundance of pycnia May 28. Although galls 
followed the pycnia, no aecia were formed owing to the early 
maturity of the leaves. This is the Gym. biseptatum Ellis. The 


30 Inconclusive cul- 


rather extended synonomy is given by Kern. 
tures of this species were made by Dr. W. G. Farlow in 1877 and 
1883. In 1886 Dr. Roland Thaxter*! made cultures, and raised 
both pycnia and aecia, repeating his work at a later date. 

21. GYMNOSPORANGIUM CORNUTUM (Pers.) nom. nov. Telia 
on the branches of Juniperus Sibirica Burgsd. were collected May 
19, 1908, by Mr. F. D. Kern and Mr. E. Bethel, at Palmer Lake, 
Colo., and sown May 23 on Sorbus americana, giving an abun- 
dance of pycnia June 1, followed by numerous aecia. A second 
sowing was made on another plant of the same host May 25, with 
equally successful results, the pycnia showing June 5. In both 
cases the aecia were mature by August 10. A sowing May 25 
on Malus Malus gave no infection. 

Although the horn-like aecia of this species are common and 
often collected, this is the first time that the telia have been found 
in America. The telia occur on the bark of the small branches, 
and not at all or only rarely on the leaves. In Europe cultures of 
this species were made by Oersted, of Denmark, in 1866, and an 
account with excellent illustrations of both aecia and telia was 

* For previous cultures see Jour. Myc. 13: 203. 1907; and 14: 18. 1908. 

* For previous cultures see Jour. Myc. 14: 23. 1908. 

® Bull. Torrey Club 35: 506. 1908. 

Proc. Am. Acad. 22: 263. 1887. 





ARTHUR: CULTURES OF UREDINEAE IN 1908 241 


published the same year.** Cultures have also been made since, 
but most investigators in the discussion of their results have con- 


fused this with other species. 

The form which has been most persistently confused in the 
telial stage with the present species is what in Europe has been 
called G. tremelloides Hartig, which has much larger and other- 
wise different telia on the bark of the larger branches of the same 
species of juniper, but whose aecia are the true Roestelia penicil- 


lata, and although occurring on Sorbus, are easily distinguished by 
being fimbriate instead of horn-like. Mr. Kern** has recently 
shown from partly circumstantial evidence that this species is the 
Tremella juniperina L., and should be called G. juniperinum (L.) 
Mart. This disposition of the name, G. juniperinum, appears to 
leave no available name under Gymnosporangium for the present 
species, and a new combination is therefore necessary. The ear- 
liest specific name is that given by Persoon to the aecial form in 
1791, Aecidium cornutum, the first species listed under the newly 
established genus Aecidium. 

The other form included by European investigators with the 
present species has very small telia on the leaves of the same 
juniper, and horn-like aecia on Aronia. This is discussed in 
the following paragraphs under the name G. Davisti Kern. 

22. GYMNOSPORANGIUM Davisit Kern. It is with more than 
usual satisfaction that I report the successful culture of this rust, 
as it completes a knowledge of the life cycle of a trio of species 
known to some extent in both Europe and America for many 
decades, but much confused and misunderstood. The telia occur 
on the leaves of Juniperus Sibirica, and have been sent in previous 
years by Dr. J. J. Davis, from Wind Lake near Racine, Wis., but 
could not be made to germinate. A collection made in the same 
locality on May 24, 1908, by Dr. J. J. Davis and Mr. F. D. Kern, 
was sown May 25 on Aronia nigra, Amelanchier erecta and Sor- 
bus americana, with infection only on the Aronia, which showed 
pycnia June 12, and well matured aecia Sept. 17. Another sow- 
ing was made May 25 on Aronia nigra, producing a few pycnia 

* Overs. Danske Vid. Selsk. Forh. 1866: 185-196. pl. 3, 4, with full 


abstract in Bull. Soc. Roy. Dan, Sci. 1866: 15-16. 
Science 27: 931. 1908. 
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June 15, but did not further develop owing to weakness of the 
host. 

The aecia of this species have the same horn-like appearance 
as those of G. cornutum, already discussed, and the two are usu- 
ally included under the same name. The only culture known to 
the writer, showing that the form on Sorbus and the similar one 
on Aronia are distinct, was made by Dr. Ed. Fischer ** of Bern, 


Switzerland, and published in November, 1907. On May 29 of 


that year he made a sowing of teliospores from Juniperus com- 
munis on Sorbus Aria, S. torminalis, S. hybrida, S. Aucuparia, 
Amelanchier Botryapium and Aronia rotundifolia (Amelanchier 
vulgaris), and obtained an infection only on Aronia. He con- 
cluded from this result that the form on Aronia is distinct from 
that on Sorbus, but made no suggestion regarding the nomen- 
clature. Mr. Kern,** however, finds diagnostic characters to sep- 
arate the forms in both aecia and telia, and has supplied a name. 
The cultures by Dr. Fischer were not known to the writer until 
long after the above studies had been concluded. 

23. MeLAMpsoRA MepusAE Thiim., on Populus tremuloides 
Michx., collected at Boulder, Colo., by Mr. E. Bethel, was sown 
April 7 on Ribes rubrum, R. Cynosbati and Larix laricina. The 
only infection was on the Larix, showing pycnia April 14, and 
aecia April 21.°* When the sowing was made, it was supposed 
that the rust in hand was Melampsora albertensis Arth.; but after 
the result was obtained a careful inspection of the remaining 
material of the collection brought to light the fact that while the 
leaves were conspicuously covered with that rust, they also bore 
some sori of the more common species, and it is believed that the 
infection came from the latter, as recorded above. 


SUCCESSFUL CULTURES REPORTED NOW FOR THE FIRST TIME :— 
The following species have never been cultivated, in America or 
elsewhere, so far as the writer knows. Much credit for the ample 
results is due to the mycologists who have cooperated in the work 
by making invaluable observations in the field and supplying suit- 

* Archiv Sci. Phys. et Nat. 24: —. Nov. 1907. 

% Bull. Torrey Club 35: 507. 1908. 


°° For previous cultures see Jour. Myc. 10: 13. 1904; II! 52. 1905; 
I2: 13. 1906. 
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able culture material with which to test their suggestions. The 
segregation of three additional species of western grass rusts of 
the type of Puccinia rubigo-vera is especially gratifying. 

1. Pucctnta ApssintHtt DC., on Artemisia dracunculoides 
Pursh, collected March 14, 1908, at Boulder, Colo., was sown on 
a plant of the same host species April 9. Another collection on 
the same host, collected March 24, 1908, at Spirit Lake, Iowa, by 
the writer, was similarly sown April 8. Both sowings gave rise 
to numerous pycnia first observed April 25, but doubtless appear- 
ing fully a week sooner, and were followed by abundant uredinia 
April 27. Owing to the early maturity of the leaves, no telia were 
produced in either case. 

The results demonstrate that this rust has no aecial stage in its 
life cycle. As no pycnia in connection with the uredinia had been 
recorded for the species, either in America or Europe, and as 
aecia on various species of Artemisia are often collected in 
America, the status of the species had heretofore been most un- 
certain. The situation was changed, but still unsettled, by the 
production of aecia on Artemisia dracunculoides in the cultures 
of last year,** which were grown from telia on Carex steno- 
phylla. The present cultures very satisfactorily complete our 
knowledge of the two most common rusts on Artemisia, 

2. Puccin1a on Care. comosa Boott, collected at Lewes, Del., 
Nov. 15, 1907, by Mr. H. S. Jackson (no. 1858), was sown April 


25, on Jva frutescens, Urtica gracilis, and Smilax hispida, with no 


infection, the Smilax leaves, however, having died before infec- 
tion could have shown. Another sowing was made May 22 on 
the same hosts, and also on Myrica cerifera and Ambrosia trifida. 
There was no infection except in the case of Smilax, on which 
pycnia were noticed June 8, although they might have appeared 
sooner, and were followed by aecia June 24. 

The clues to this connection of telia and aecia were slight. In 
reference to his collection Mr. Jackson wrote that “in the locality 
from which the specimen came was a vine of Smilax rotundifolia 
with aecia,” but he laid little stress on this association, and did 
not even retain a specimen of the Smilax rust. Upon visiting 
the locality again in April no Smilax aecia could be found, doubt- 


See Jour. Myc. 14: 21. 1908. 
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less because too early in the season. Some additional probability 


of the connection, however, was secured from a microscopic 
examination. The urediniospores of the Carex rust proved to be 
remarkably large, while the aeciospores on Smilax, belonging to 
Aecidium macrosporum Peck, are also unusually large, as the 
name indicates. But on the other hand the western Smilax aecia 
belong to a grass rust, and most Carex rusts have aecia on com- 
posite hosts. It is, therefore, more than usually gratifying to 
complete the life cycle of this heretofore undetected Carex rust. 
It is probably a more widely distributed species than shown by the 
range of the present known aecial collections, all of which are 
eastern, except one from Kansas. 


Puccinia macrospora (Peck) nom. nov. 
(Aecidium macrosporum Peck, 23rd Rep. N. Y. St. Mus. 61. 
1873.) 


O. Pycnia epiphyllous, few in groups on slightly discolored 
spots, not conspicuous, subepidermal, in vertical section flattened- 
globoid, 128-160 in diameter by 80-100, high. 

I. Aecia hypophyllous, chiefly in annular, groups 1.5-5 mm. 
across, rather short, 0.I-0.2 mm. in diameter ; peridial cells linear- 
rhomboidal, 32-42 long, outer wall thin, smooth, inner wall some- 
what thicker, moderately verrucose; aeciospores globoid, very 
large, 32-42 by 37-51, wall colorless, medium thick, 1.5-2.5,, 
thicker above, 5-10n, rather coarsely verrucose. 

On Smilax hispida Muhl., Long Branch, N. J., July, 1870, G. 
W. Clinton; Manhattan, Kans., June 25, 1886, W. A. Kellerman; 
S. rotundifolia L., Riverhead, Suffolk Co., N. Y., 1869, Charles 
H, Peck (type) ; Brown’s Mills, N. J., June 26, 1889, B. Halsted ; 
Seaford, Del., July 9, 1907, H. S. Jackson; Lewes, Del., June 6, 
1908, M. T. Cook & H. S. Jackson. 

II. Uredinia amphigenous, scattered or in longitudinal series, 
oblong, 0.5—1 mm. long, tardily dehiscent ; urediniospores obovate 
or narrowly ellipsoid, rather irregular, very large, 26-37 by 40- 
60n, often narrowed below to a thickened hilum; wall golden 
yellow, evenly thick, 2.5—3.5, echinulate with prominent points 3- 
4u apart; pores obscure, 2 or sometimes 3, equatorial. 

III. Telia chiefly hypophyllous, scattered or in longitudinal 
series, oblong or linear, 0.5-1.54 long, finally naked, pulvinate, 
chocolate-brown, ruptured epidermis noticeable; teliospores 
clavate, 16-23 by 61-67», usually rounded or obtuse above, nar- 
rowed below, usually slightly constricted at the septum; wall pale 
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cinnamon-brown, paler below, medium thin, 1.5—2.54, much thicker 
at apex, 9-16u; pedicel nearly colorless, one half to once length of 
spore. 

On Carex comosa Boott, Lewes, Del., Nov. 15, 1907, H. S. 
Jackson 1858. 

3. Pucctnta on Carex pratensis Drej. An observation by Mr. 
E. Bethel at Tolland, Colo., July 25, 1907, when aecia on A goseris 
were found in very close proximity to rusted Carex pratensis, 
led to a collection of telial material from the same spot in Octo- 
ber following, and a successful culture. The teliospores were 
sown May 13, ona plant of Agoseris glauca, raised from seed pre- 
viously sent by Mr. Bethel, and pycnia began to show May 19 
in the greatest abundance. The infection was so heavy that the 
plant was killed before aecia were formed. 

A study of all available data regarding this species has led to 
the conclusion that a very large part of all collections of aecia 
on the various species of Agoseris belong to this species, and not 
as sometimes assumed to Puccinia Troximontis Peck, which is 


common on the same hosts, but probably has no aecial stage. A 


description of the species is appended, but no attempt will be 
made at this time to cite the numerous known localities or to map 
out the range, which doubtless embraces much of the western 
mountainous region. 

Puccinia patruelis sp. nov. 

O. Pycnia amphigenous, rather few, in groups 0.5-I mm. 
across, punctiform, inconspicuous, honey-yellow becoming brown- 
ish, subepidermal, in vertical section globoid, 96-125 in diameter 
by 80-100n high; ostiolar filaments 30-55, long. 

I. Aecia amphigenous, numerous in crowded groups I-4 mm. 
across, often surrounding groups of pycnia; peridium colorless, 
rather short, margin finely lacerate; peridial cells rhomboidal, 
18-25 long, outer wall rather thick, 3-4, striate, smooth, inner 
quite thin, finely verrucose ; aeciospores mostly globoid, 13-16 by 
16-21; wall colorless, thin, Im, very finely verrucose, appearing 
smooth when wet. 

On Agoseris glauca (Pursh) Greene (Troximon glaucum 
Pursh), Tolland, Colo., July 25, 1907, E. Bethel. 

II. Uredinia chiefly hypophyllous, scattered, oblong or oval, 
0.4-0.6 mm. long, rather tardily naked, cinnamon-brown; uredi- 
niospores ellipsoid or obovate-ellipsoid, 13-19 by 19-26pn; wall 
golden-brown, moderately echinulate, pores 2, lateral and opposite, 
slightly superequatorial. 
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III. Telia hypophyllous, scattered, numerous, oval or oblong, 
0.3-0.8 mm. long, early naked, dark blackish-brown, conspicuous, 
ruptured epidermis noticeable; teliospores broadly clavate or 
spatulate, 15-23 by 32-63, apex rounded or obtuse, base usually 
narrowed, slightly constricted at the septum; wall dark chestnut- 
brown, paler below, moderately thin, 1.5-2u, thicker at apex 
7-13; pedicel slightly colored next the spore, somewhat shorter 
than the spore. . 

On Carex pratensis Drej., Tolland, Colo., July 25 and Oct. 19, 
1907, E. Bethel (type). 

4. PuccINIA CINEREA Arth., on Puccinellia airoides ( Nutt.) 
Wats. & Coult., collected at Arvada, Colo., by Mr. E. Bethel, was 
sown April 22 on O-xygraphis Cymbalaria (Pursh) Prantl 
(Ranunculus Cymbalaria Pursh), giving rise to pycnia April 30, 
and aecia May 4. A duplicate sowing was made May 7, and 
pycnia followed May 14, with aecia May 19. In each case the sori 
were produced in abundance . 

The clue for this combination was obtained by Rev. J. M. Bates, 
who had found the same species of rust on Poa growing in prox- 
imity to rusted Ovygraphis in a number of places in Nebraska 
under conditions which seemed to make their genetic connection 
almost certain.*® Unfortunately the culture material sent by him 
both this year and previously failed to germinate. The plants of 
O.xygraphis used for the cultures were supplied by him. The 
Colorado material was received unnamed, and from its general 
appearance was supposed to be on some species of Poa, until 
after the work was completed when the determination was made 


by Mrs. Agnes Chase of the agrostological division of the 


National Herbarium. 

5. Pucctnita on Koeleria cristata. A number of collections of 
this rust were sent by Mr. E .Bethel, who made the suggestion 
several times that it was probably connected with aecia on Maho- 
nid, a suggestion that seemed to us unimportant, as the aecia on 
Mahonia in Europe are known to belong to Puccinia poculiformis, 
a cosmopolitan rust wholly unlike the one on Koeleria. As a col- 
lection made by Mr. Bethel April 25, 1908, at Plainview, Colo., 


“ec 


showed germination, and as he had written that “the rust on 
Koeleria undoubtedly belongs to the aecia on Mahonia, for I have 


®See Bull. Torrey Club 34: 584. 1907. 
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found hundreds of cases to substantiate it—I wish you would try 
it,” a sowing was accordingly made April 30 on Mahonia Aqui- 


folium. Abundance of pycnia appeared May 14, and aecia May 


24. Another sowing was made June 2 on Berberis vulgaris, but 
gave no infection. 

Upon examination of the available collections of aecia on Wa- 
honia, which had not been given careful study before, it was dis- 
covered that they differed in a characteristic way from those on 
Berberis. They are smaller, do not produce a thickening of the 
leaf, and cause a rounded area of the leaf on which each group is 
seated to die early, turning brown and dry. From our inquiry 
it seems probable that no aecia on Mahonia belonging to Puccinia 
poculiformis have yet been found in America, although they have 
been so cited, but that they all should go under the present species, 
a description of which follows. 


Puccinia Koeleriae sp. nov. 

O. Pyenia chiefly epiphyllous, numerous, rather loosely arranged 
in groups 0.5-2 mm. across, on discolored spots, punctiform, not 
conspicuous, subepidermal, honey-yellow becoming blackish, in 
vertical section lenticular, 80-100p in diameter by 45-65, high. 

I. Aecia hypophyllous, numerous, usually crowded in groups 
I-3 mm. or more across, on discolored spots I-7 mm. across, 
which finally die and turn blackish-brown, short cylindrical, 0.4- 
0.7 mm. high by 0.1-0.2 mm. in diameter; peridium colorless, 
cells rhomboidal in radial section, outer wall rather thick, 5—7,, 
transversely striate, inner wall medium thin, 1-3, verrucose; 
aeciospores globoid, 13-20 by 18—26y, wall colorless, rather thin, 
I-1.5u, evenly and finely verrucose. 

On Mahonia Aquifolium (Pursh) Nutt. (Berberis Aquifolium 
Pursh, B. repens Lindl.), Ouray, Colo., July 26, 1897, C. L. Shear, 
July 2, 1907, E. Bethel; Victor, Idaho, July 10, 1901, E. D. Mer- 
rill & E. N. Wilcox; Wild Horse Island, Mont., Aug. 13, 1908, 
M. E. Jones 7718; Yellow Bay, Mont., Aug. 10, 1908, /. E. Jones 


4d 
7723: 

Il. Uredinia amphigenous, in groups on discolored spots, oblong 
or linear, 0.I-0.2 mm. wide by 0.5—1.5 mm. long, soon naked, pul- 
verulent, cinnamon-brown, ruptured epidermis conspicuous ; para- 
physes numerous, capitate or clavate-capitate, 10-16 by 42-65,; 
urediniospores broadly ellipsoid, 19—26 by 23-34; wall cinnamon- 
brown, medium thick, 2-2.54, rather closely echinulate-verrucose ; 
pores 4-6, scattered. 

III. Telia hypophyllous, scattered, oblong or linear, about 0.1 
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mm. wide by 0.5-1.5 mm. long, sometimes confluent, long covered 
by the epidermis, grayish-black; teliospores clavate or oblong- 
clavate, 15-21 by 45-55, obtuse or truncate above, narrowed be- 
low ; wall chestnut-brown, paler beneath, thin, about Ip, thicker 
at apex, 3-5u, smooth; pedicel short, slightly colored. 

On Koeleria cristata (L.) Pers., Ouray, Colo., Aug. 23, 1907, 
E. Bethel (type); Boulder, July 31, 1905, Plainview, Aug. 5, 
1905, and April 25, 1908, Marshall, June 24, 1905, Golden, July 
27, 1908, all in Colo., E. Bethel. 

6. Puccin1a on Bromus. A subepidermal rust on various spe- 
cies of Bromus is common in the western mountains. Collections 
made by Prof. E. W. D. Holway, Sept. 4 and 7, 1907, on B. 
Pumpellianus Scribn., at Banff, Alb., were found close to Thalic- 
trum bearing aecia, and believed by him to be connected, but the 
teliospores could not be brought to germination. A collection on 
B. Porteri (Coult.) Nash, made by Mr. F. D. Kern, Sept. 2, 1908, 
at Ouray, Colo., with much more definite and certain field clues, 
being intermixed with Thalictrum sparsiflorum bearing aecia, 
was found more tractable and was sown April 30, on Thalictrum 
dioicum, giving rise to pycnia May 9, and aecia May 30, both in 
abundance. 

It has long been recognized that the aecia on Thalictrum in 
America belong to a number of species. No cultures, however, 
have been made heretofore, and only the form associated with 
Tranzschelia punctata (Puccinia Pruni-spinosae), common in the 
eastern part of the country, has been definitely placed. In Europe 
cultures have shown aecial forms on Thalictrum to belong to 
telia on Agrostis, Poa, Triticum, Elymus and Polygonum. 
Whether any of these occur in America, remains to be deter- 
mined, although the last two are to be expected. The species in 
hand appears to be unrecorded, and a description is therefore ap- 
pended. It is closely related, both morphologically and in its 
hosts, with P. tomipara Trel., which ranges throughout the central 
and eastern states with its aecia on Clematis and telia on Bromus. 
The question of their exact relationship must be left to future 
investigation. 

Puccinia alternans sp. nov. 


O. Pycnia epiphyllous, crowded in groups 0.5-4 mm. across, 
not conspicuous, subepidermal, in vertical section globoid, 60-96z 
in diameter, 50-80p high. 
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I. Aecia chiefly hypophyllous, in annular or often crowded 
groups 1.5-5 mm. across, cylindrical, 0.4-0.8 mm. high; peridium 
colorless, margin slightly recurved, finely lacerate, cells rhombic 
in longitudinal section, 21-294 long, walls transversely striate, 
outer thick, Q-12y, inner somewhat thinner, 5—7p, finely verru- 
cose; aeciospores globoid or broadly ellipsoid, 15-20 by 17—24p,, 
wall colorless, thin, I-1.5, finely and evenly verrucose. 

On Thalictrum Fendleri Engelm., Gunnison Co., Colo., Sept. 2, 
1899, E. Bartholomew; Salt Lake Co., Utah, July 12, 1904, A. O. 
Garrett (Sydow, Ured. 1935; Vestergren, Micr. rar. sel. 1002; 
and Garrett, Fungi Utah. 76); T. occidentale A. Gray, Victor, 
Idaho, July 11, 1901, E. D. Merrill & E. N. Wilcox 1256; Banff, 
Alberta, July 24, 1901, and July 6, 1907, E. W. D. Holway; T. 
sparsiflorum Turcez., Ouray, Colo., Sept. 2, 1907, F. D. Kern; 
Minnehaha, Colo., Aug. 13, 1906, F. E. Clements; T. venulosum 
Trel., Spicer, Routt Co., Colo., July, 1903, L. N. Goodding; 
Macdougal Park, Mont., July 31, 1908, /. E. Jones. 

II. Uredinia amphigenous, scattered, oblong or linear-oblong, 
0.2-0.8 mm. long, rather early naked, somewhat pulverulent, cin- 
namon-brown, ruptured epidermis conspicuous; urediniospores 
very broadly ellipsoid or slightly obovate-ellipsoid, 19-25 by 
23-29u; wall light cinnamon-brown, moderately thick, 2-2.5,, 
finely echinulate ; pores about 6, scattered. 

III. Telia amphigenous, scattered, oblong or linear-oblong, 
0.4-I mm. long by 0.2-0.4 mm. wide, long covered by the epider- 
mis, dark blackish-brown; teliospores clavate or clavate-oblong, 
13-19 by 31-Olp, usually truncate or obtuse above, narrowed be- 
low, slightly or not constricted at the septum; wall chestnut- 
brown, paler below, rather thin, I-1.5u, thicker at apex, 3-5,, 
smooth ; pedicel somewhat colored, very short. 

On Bromus Porteri (Coult.) Nash, Ouray, Colo., Sept. 2, 1907, 
F. D. Kern (type); Parley’s Canyon, Utah, Aug. 18, 1908, A. O. 
Garrett 1137; B. Pumpellianus Scribn., Banff, Alberta, Sept. 4 
and 7, 1907, E. W. D. Holway; B. Richardsoni Link, Ouray, 
Colo., Aug. 23, 1907, E. Bethel. 

7. Pucctnia on Agropyron. Two collections of rusted Agropy- 
ron biflorum, collected Sept. 2, 1907, at Lake Louise, in the Cana- 
dian Selkirks, were sent by Prof. E. W. D. Holway, with the sug- 
gestion that one of them be sown on Thalictrum and the other on 
Aquilegia. One collection failed to germinate, the other was sown 
April 18 on Aquilegia canadensis and Thalictrum dioicum, with 
infection only on the first, the leaves of which soon began to show 
hypertrophy of the ‘tissues, and in six to seven days small yellow, 
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translucent spots above, followed on May 8 by aecia beneath. Ne 
pycnia were formed, as sections and microscopic examination 
fully proved. All American collections of aecia on Aquilegia in 
the herbarium were found to have either no pycnia associated 
with the groups of aecia, or more rarely only a few pycnia, a con- 
dition not before noted in heteroecious rusts of grasses and 
sedges. 

This rust is undoubtedly quite well distributed in the western 
mountains, and embraces a large part of all aecia yet found in 
America on Aquilegia. It is apparently distinct from Puccinia 
Agrostidis Plowr., a European species with aecia on Aquilegia, 
and is, therefore, described as new, although there is much mor- 
phological similarity between the two. 

Puccinia obliterata sp. nov. 

O. Pycnia few, frequently obsolete, epiphyllous, gregarious, in- 
conspicuous, honey-yellow, in vertical section globoid, 80-107, in 
diameter ; ostiolar filaments 40-75, long. 

I. Aecia chiefly hypophyllous, thickly crowded in groups 1-5 
mm. across, on slightly larger discolored spots, rather short ; peri- 
dium colorless, margin somewhat erose, cells rhomboidal in longi- 
tudinal section, 16-24» in length; aeciospores globoid, or often 
somewhat angular, 15-19 by 18-25n, wall colorless, thin, about Ip, 
very minutely verrucose, appearing nearly smooth when wet. 

On Aquilegia caerulea James, Buffalo Pass, Park Range, Colo., 
Aug. 13, 1898, C. L. Shear & E. A. Bessey (Ellis & Ev., Fungi 
Columb. 1474) ; Trapper’s Lake, Colo., Aug. 14, 1894, Prof. C. S. 
Crandall 100; Beulah, N. Mex., June 29, 1909, Mrs. IV. P. Cock- 
erell; North Vermilion Creek, Sweetwater Co., Wyo., July 17, 
1897, A. Nelson; A. elegantula Greene, Ouray, Colo., July 12, 
1907, fF. E. & E. S. Clements (Crypt. Form. Colorad. 592); A. 
flavescens Wats., Banff, Alb., July 25, 1901, Laggan, Alb., July 
21, 1907, E. W. D. Holway; A. formosa Fisch., Skamania Co., 
Wash., Aug. 12, 1886, W. N. Suksdorf; A. truncata Fisch. & 
Mey., Jackson Co., Oreg., July 9, 1903, E. B. Copeland (Sydow, 
Ured. 1767). 

II. Uredinia chiefly hypophyllous, scattered, linear, small, soon 
naked, pulverulent, cinnamon-brown, ruptured epidermis notice- 
able; urediniospores globoid or broadly ellipsoid, 16-23 by 19- 
29; wall light cinnamon-brown, medium thin, 1.5-2.5u, finely 
echinulate-verrucose, pores 6-8, scattered. 

III. Telia chiefly epiphyllous, scattered, often crowded and con- 
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fluent, oblong or linear, 0.1-0.3 mm. wide by 0.5-2 mm. long, 
tardily naked, blackish; teliospores clavate or clavate-oblong, 13- 
19 by 29-5Ipn, obtuse or somewhat rounded above, narrowed be- 
low, very slightly or not constricted at the septum; wall dark 
chestnut-brown, paler below, thin, I-1.5u, thicker at apex, 3—-5y,. 
smooth ; pedicel colored, short. 

On Agropyron biflorum R. & S., Lake Louise, Laggan, Alb., 
Sept. 2, 1907, E. W. D. Holway (type) ; A. caninum (L.) Beauv., 
Laggan, Alb., Sept. 2, 1907, E. WW. D. Holway. 

8. Puccin1A MUHLENBERGIAE Arth. & Holw. collected by Mr. 
E. Bartholomew, March 23, 1908, at Stockton, Kans., on Muhlen- 
bergia glomerata Trin., was sown at different dates on ten differ- 
ent species of host plants, including Hibiscus militaris Cav., with 
no infection. Another collection with same data, but on WM. 
mexicana (L.) Trin., was sown April 22 on Dalea laxiflora with 
no infection, again May 15 on same host, and on Ceanothus amen- 
canus and Xanthoxylum americanum, still with no infection. A 
third attempt was made by sowing June 12, on Baptisia tinctoria, 
Rudbeckia laciniata and Callirrhoe involucrata. Little culture 
work is done so late in the season as this last attempt, and it was 
supposed no infection had been secured, when on July 23 an abun- 
dance of aecia, accompanied by a few pycnia, were noticed on the 
plant of Callirrhoe. Although not under continuous observation, 
it is believed they came from the sowing. 

Many attempts have been made to cultivate the rusts found on 
various species of Muhlenbergia,*® twenty-six species of hosts 
having been used. The year following the reported success by 
Prof. W. A. Kellerman*® in sowing rust from Muhlenbergia me.x- 
icana, collected in Ohio, on Hibiscus Moscheutos, a strong effort 
was made to repeat his work with material from Kansas and 
Nebraska, but with no definite result. Mr. E. Bartholomew more 
than once suggested that the material he supplied was connected 
with Aecidium Napaeae A. & H., as the results have seeming] 
shown. 

The aecia obtained by Professor Kellerman, and those secured 
by the writer, are quite unlike. The former are rather large and 

*® For record of unsuccessful sowings see Bot. Gaz. 35: 11. 1903; Jour. 
Myc. 11: 51. 1905; and 13: 192. 1907. 


* Jour. Myc. 9g: 109, 232. 1903. 
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numerous, and bright orange-yellow, the latter are small, fewer 
and nearly or quite colorless. Upon a careful examination of the 
telial material used in the two successful trials, it is found that 
while that from Kansas is the true Puccinia Muhlenbergiae, that 
from Ohio is P. dochmia B. & C., or at least quite distinct from 
the other. Considerable more study is needed to fully clear up 
the relationship of the Muhlenbergia rusts. 

9g. GYMNOSPORANGIUM LiBocepri (P. Henn.) Kern. For many 
years the only known locality for the telia of this rust has been 
in northern California at a place rarely visited by botanists. 
While Mr. F. D. Kern during January, 1908, was working upon 
material in the herbarium of Dr. W. G. Farlow at Harvard Uni- 
versity, a collection of this rust was seen from Eugene, Ore., 
made by Dr. A. R. Sweetser, of the University of Oregon. There 
was also in the herbarium a collection, from the same locality 
and by the same person, of Aecidium Blasdaleanum D. & H. on 
Crataegus. This Aecidium has also been taken by more than one 
collector from the region of the Libocedrus rust in California. 
The Crataegus rust is stated by Dr. Dietel, in a note appended to 
the original description, to be “a true Aecidium, and does not 
belong to the genus Roestelia comprising the aecidial stages of 
Gymnosporangium.” Recent very careful study confirms Dr. 
Dietel’s statement regarding its morphological resemblances, for 
in the peridial cells, the spores, and the mode of dehiscence, which 
provide the chief generic characters, it is wholly unlike the form 
genus Roestelita. 

In order to secure culture material Dr. Sweetser was appealed 
to. He responded promply with telial collections on Libocedrus 
decurrens, which came through the mails in perfectly fresh condi- 
tion. For his efficient aid Dr. Sweetser is entitled to much credit. 
A sowing was made April 1 on Crataegus Pringlei and Amelan- 
chier canadensis, giving no infection on the Amelanchier, but on 
the Crataegus numerous pycnia began to show April 12, followed 
on April 20 by an abundance of well-formed aecia. Another 
sowing was made on Crataegus sp. April 4, resulting in such a 
heavy infection, the pycnia showing April 14, that the leaves were 
killed before there was time for aecia to form. 

The aecia secured by the culture agree perfectly with Aecidium 
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Blasdaleanum, being wholly lacking in Roestelial characters. The 
aberrant form of the aecia is to a certain extent paralleled by the 
unusual form of the telia, which led Dr. P. Hennings to describe 
the telial stage as a Phragmidium. 

10. GYMNOSPORANGIUM sp. nov. The series of circumstances 
leading to the discovery of telia that made the present cultures 
possible has been briefly narrated in the introductory paragraphs 
of this report. On April 10, 1908, a collection was made at Mam- 
moth Cave, Ky., by Mr. F. D. Kern and the writer, on the 
branches of Juniperus virginiana, and on the following day a 
growing plant of the same species only six inches high with large 
sori on the main axis was obtained. The first collection was sown 
April 13 on Porteranthus stipulatus (Gillenia stipulacea), produc- 
ing an abundance of pycnia April 21, but the plant did not thrive, 
soon dying outright. Another sowing of the same material was 
made April 15 on Porteranthus and also on Crataegus punctata, 
with no infection on the latter, but very abundant infection on 
the former, pycnia showing April 23, and aecia May 25. Another 
sowing April 16 on Porteranthus gave such a heavy infection, 
pycnia showing April 23, that the plant was soon killed. Still 
another sowing April 27, and one April 28, gave very abundant 
pycnia May 5, followed by numerous well-grown aecia that ma- 
tured May 25 from the first sowing, and May 31 from the second. 
The small plant of Juniperus had been potted, and continued to 
thrive. Teliospores from this living plant were placed on a plant 
of Porteranthus May 11, and on May 17 an abundance of pycnia 
appeared, followed by numerous aecia that were mature by 
June 7. 

The aecia from the cultures proved to be identical with those 
collected by Rev. Demetrio in 1884, at Perryville, Mo., and issued 
as No. 3323 in Rabenhorst-Winter, Fungi europaei. They are 
especially remarkable in the fact that they occur on a non-poma- 
ceous host, an herbaceous perennial, although heretofore the aecia 
of all species of Gymnosporangium have been supposed to occur 
exclusively on the ligneous plants of the family Malaceae. With 
the aecia of this species going outside the Malaceae for its host, 
and those of the preceding species falling outside the genus Roes- 
telia, two of the most marked characteristics pertaining to the 
first stage of the Gymnosporangia are shown to have exceptions. 
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Gymnosporangium exterum Arthur & Kern sp. nov. 

QO. Pycnia epiphyllous, rather few, very sparsely disposed in 
definite groups 3-6 mm. across, prominent, subepidermal, in ver- 
tical section flattened-globoid, 95-125» in diameter by 65—9g0p 
high; ostiolar filaments 48-65, long. 

I. Aecia hypophyllous, very sparsely disposed in large groups 
4-10 mm. or more across, on larger discolored areas, 0.1-0.3 mm. 
in diameter by 0.5-0.8 mm. high; peridium soon becoming rather 
finely lacerate almost to base, spreading but not revolute, cells 
usually seen only in face view, 10-18 by 58—100pn, inner wall ru- 
gose with rather narrow ridges running downward and outward, 
side walls rugose, 3-5 thick ; aeciospores broadly ellipsoid or glo- 
boid, 17-21 by 21-26; wall very pale cinnamon-brown, medium 
thick, 2-2.5u, very finely verrucose, pores evident, 8-10, scattered. 

On Porteranthus stipulatus (Muhl.) Britton (Gillenia stipulacea 
Nutt., Spiraea stipulata Muhl.), Perryville, Mo., 1884, C. H. 
Demetrio (Rab.-Wint., Fungi Eur. 3323) ; Mammoth Cave, Ky., 
June, 1870, T. F. Allen. 

III. Telia caulicolous, from a permanent mycelium, appearing 
on fusiform swellings 2-6 cm. long by 0.5-1.5 cm. or more in 
diameter, causing a considerable roughening and exfoliation of 
the bark, flattened, irregular and indefinite in outline, usually anas- 
tomosing over practically the whole surface of the swelling, light 
chocolate-brown becoming yellowish by germination ; teliospores 
ellipsoid, 18-23 by 32-42n, rounded or sometimes narrowed above 
and below; wall light cinnamon-brown, rather thin, I-1.5u, usu- 
ally slightly thicker at apex, pores I in each cell, apical; pedicel 
cylindrical, uniform, slender, 3-4 in diameter, very long. 

On Juniperus virginiana L., Mammoth Cave, Ky., April 10, 
1908, J. C. Arthur & F. D. Kern (type). 


SUMMARY 
The following is a complete list of the successful cultures made 
during the year 1908. It is divided into two series: species that 
have previously been grown in cultures and reported by the 
writer or other investigators, and species whose culture is now 
reported for the first time. 
A. Species Previously Reported 
1. PucctntA KUHNIAE Schw.—Teliospores on Kuhnia Hitch- 
cockti A. Nels., sown on K. eupatorioides L. 
2. PuccintA Peckxut (DeT.) Kellerm.—Teliospores on Carex 
stipata Muhl., sown on Onagra biennis (L.) Scop. 
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3. Puccrnta Sambucr (Schw.) Arth.—Teliospores on Carer 
lurida Wahl., sown on Sambucus canadensis L. 

4. Pucctnta Caricis-SoLipacinis Arth.—Teliospores on Carex 
sparganioides Muhl., sown on Solidago canadensis L. 

5. Puccrnta ELeocnaripis Arth.—Teliospores on Eleocharis 
palustris (L.) R. & S., sown on Eupatorium perfoliatum L. 

6. PuccinIa ANGUSTATA Peck.—Teliospores on Scirpus cyper- 
inus (L.) Kunth., sown on Lycopus communis Bickn. and L. 
americanus Muhl. 

7. PUCCINIA SUBNITENS Diet.—Teliospores on Distichlis spicata 
(L.) Greene, sown on Chenopodium album L., Atriplex hastata 
L. and Sarcobatus vermiculatus (Hook.) Torr. 

8. Puccrnta SEYMouRIANA Arth.—Teliospores on Spartina cy- 
nosuroides Willd., sown on Cephalanthus occidentalis L. 

9. PUCCINIA FRAXINATA (Schw.) Arth.—Teliospores on Spar- 
tina polystachya Willd. and on S. stricta Roth, sown on Fraxrinus 
lanceolata Borck. 

10. PUCCINIA TOMIPARA Trel.—Teliospores on Bromus purgans 
L., sown on Clematis virginiana L. 

II. PUCCINIA ASPERIFOLII (Pers.) Wettst——Teliospores on 
Secale cereale L., sown on Lycopsts arvensis L. 

12. UromMyces Scirpr (Cast.) Burr.—Teliospores on Scirpus 
fluviatilis (Torr.) A. Gray, sown on Cicuta maculata L. 

13. UroMyces HOUSTONIATUS (Schw.) Sheldon.—Aeciospores 
on Houstonia caerulea L., sown on Sisyrinchium gramineum 
Curtis. 

14. GYMNOSPORANGIUM JUNIPERI-VIRGINIANAE Schw.—Telio- 
spores on Juniperus virginiana L., sown on Malus coronaria (L.) 
Mill., M. Malus (L.) Britt. and Crataegus punctata Jacq. 

15. GYMNOSPORANGIUM GLOBOSUM Farl.—Teliospores on Junip- 
erus virginiana L., sown on Crataegus Pringlei Sarg. 

16. GYMNOSPORANGIUM CLAVIPES C. & P.—Teliospores on 
Juniperus virginiana L., sown on Crataegus sp. 

17. GYMNOSPORANGIUM CLAVARIAEFORME (Jacq.) DC.—Telio- 
spores on Juniperus Sibirica Burgsd., sown on Amelanchier erecta 
Blanch. 

18. GYMNOSPORANGIUM NELSONI Arth.—Teliospores on Junip- 
erus scopulorum Sarg., sown on Amelanchier erecta Blanch. and 
Sorbus americana Marsh. 








256 MycoLociIa 


19. GYMNOSPORANGIUM BETHELI Kern.—Teliospores on Junip- 
erus scopulorum Sarg., sown on Crataegus sp. and Sorbus ameri- 
cana Marsh. 

20. GYMNOSPORANGIUM BortryapiTes (Schw.) Kern.—Telio- 
spores on Chamaecyparis thyoides (L.) B.S.P., sown on Amelan- 
chier intermedia Spach. 

21. GYMNOSPORANGIUM CORNUTUM (Pers.) Arth.—Teliospores 
on Juniperus Sibirica Burgsd., sown on Sorbus americana Marsh. 

22. GyMNOSPORANGIUM Davistt Kern.—Teliospores on Junip- 
erus Sibirica Burgsd., sown on Aronia nigra (Willd.) Britt. 

23. MeLAMpsorA MepusaE Thiim.—Teliospores on Populus 
tremuloides Michx., sown on Larix laricina (DuR.) Koch. 


B. Species Reported Now for the First Time 

1. Pucctnta AsstntH11 DC.—Teliospores on Artemisia dra- 
cunculoides Pursh, sown on same host. 

2. PuccINIA MACROSPORA (Peck) Arth.—Teliospores on Care. 
comosa Boott, sown on Smilax hispida Muhl. 

3. PUCCINIA PATRUELIS Arth.—Teliospores on Carex pratensis 
Drej., sown on Agoseris glauca (Pursh) Greene. 

4. PUCCINIA CINEREA Arth.—Teliospores on Puccinellia air- 
oides (Nutt.) Wats. & Coult., sown on Oxygraphis Cymbalaria 
(Pursh) Prantl. 

5. PucctntaA KoeLertAeE Arth.—Teliospores on Koeleria cris- 
tata (L.) Pers., sown on Mahonia Aquifolium (Pursh) Nutt. 

6. PUCCINIA ALTERNANS Arth.—Teliospores on Bromus Porteri 
(Coult.) Nash., sown on Thalictrum dioicum L. 

7. PUCCINIA OBLITERATA Arth.—Teliospores on A gropyron bi- 
florum R. & S., sown on Aquilegia canadensis L. 

8. PucctntiA MUHLENBERGIAE Arth. & Holw.—Teliospores on 
Muhlenbergia glomerata Trin., sown on Callirrhoe involucrata 
(T. & G.) A. Gray. 

9. GYMNOSPORANGIUM Lipocepri (P. Henn.) Kern.—Telio- 
spores on Libocedrus decurrens Torr., sown on Crataegus Pringlei 
Sarg. 

10. GYMNOSPORANGIUM EXTERUM Arth. & Kern.—Teliospores 
on Juniperus virginiana L., sown on Porteranthus stipulatus 
(Muhl.) Britt. 
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ILLUSTRATIONS OF FUNGI—IV 


Wititiam A, MuRRILL 


Puffballs are the safest of all fungi for the beginner in 
mycophagy, none of them being poisonous; and they are at the 
same time excellent and easy to obtain. The species represented 
on the accompanying plate are mostly devoid of color and may 
be easily distinguished without its use. Certain other species 
requiring color will be illustrated in later plates. 

Puffballs are good either stewed, or fried in thin slices with 
butter, but cooked in the latter way they are usually very rich. 
Being tender they cook quickly and are easily digested. They 
should as a rule be cut open before cooking to see that they are 
not too old and that they are really puffballs. If they are 


white and firm like cream cheese inside, showing no yellow or 





brownish discoloration, they are of the right age to use. If the 
interior shows no special structures, but is smooth and homo- 
geneous, then one may be sure he has a puffball. The “egg” 
of the deadly amanita contains the young cap and stem inside, 
which is readily seen when the egg is cut; and the “egg” of the 
stinkhorn shows the stem and a green mass inside surrounded 
by a layer of jelly-like substance. 

Pleurotus sapidus, a common edible mushroom found on dead 
trunks and stumps, is represented in one view in Fig. 5. This 


species will be described later, when more adequately illustrated. 


Lycoperdon cyathiforme Bosc 





Y 


LARGE FIELD PUFFBALL 


Plate 15. Figure 1. xX % 


Peridium large, subglobose to turbinate, 5-15 cm. in diameter, 
the base short and thick; surface smooth, glabrous or finely 
floccose, whitish-gray or brown, becoming purplish and rimose- 
areolate above with age, cuticle thin, easily separating; capillitium 
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and spores purplish-brown, falling away in age with the upper 
part of the peridium, leaving a persistent cup-shaped base with a 
ragged margin; spores sessile, globose, distinctly echinulate, 
purplish-brown, 5—7p in diameter. 

This puffball occurs commonly in the eastern United States in 
meadows and pastures where the common mushroom may be 
expected to grow, but its excellent qualities appear to be un- 
known to most persons. It is the largest puffball in this region, 
except the giant puffball, which is much rarer and grows in the 
woods. Bose originally described this species from the cup- 


shaped sterile base, hence the specific name is hardly appropriate. 


Amanita phalloides Fr. 
DEADLY AMANITA. DESTROYING ANGEL 


Plate 15. Figure 2. xX 4 


Pileus convex to expanded, 5-15 cm. broad; surface smooth, 
glabrous, white, slightly viscid when moist; margin entire, con- 
colorous: flesh white, not objectionable to the taste, although at 
times emitting a slightly disagreeable odor; gills white, not 
changing color, broad, rounded at the base, free from the stem: 
spores globose, smooth, hyaline, 7-84 in diameter: stem long, 
slender, smooth, white, stuffed or hollow, 7-15 cm. long, 1I-1.5 
cm. thick, decorated above with a large white annulus and 
sheathed at the swollen base with a conspicuous white volva or 
‘death-cup ” 2.5-4 cm. in diameter. 

The above description applies only to the white form here 
figured. Other forms will require color. The species is common 
during summer and autumn in open groves and along the edges 
of woods. 

The most important part of the deadly amanita is the sheath 
at the base of the stem known as the “death-cup,” which is 
well shown in the illustration. This is what remains of the 
outer coat of the “egg” after the cap has burst from it and 
has been carried upward by the growing stem. The ring on the 
stem is similar to that of the common mushroom, but the gills 
are white, both when young and old, those of the common mush- 
room being at first pink, then black. Nothing can be told from 


the color of the upper surface of the cap because it varies so 
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much, being pure white, yellowish, brownish or blackish. Some- 


times the surface is perfectly smooth and at other times it is 


adorned with pieces of the * death-cup,” which were carried up 


‘ ” 


on it when the cap burst through the roof of the “ egg. 
When gathering mushrooms it is exceedingly important to get 
all of the stem and not leave a portion of it in the ground, since 


the 


‘ 


‘death-cup”’ may thus be overlooked. Mushrooms should 
not be gathered in the “ button” stage unless mature specimens 
are growing in the same place, otherwise an “egg” of one of 
the poisonous kinds may be collected by mistake. 

If distress is experienced within four or five hours after eating 
mushrooms, it is probably a case of indigestion or minor poison- 
ing and should readily yield to a prompt emetic. If, however, 
from eight to twelve hours have elapsed since eating the mush- 
rooms, disagreeable symptoms should be taken very seriously, 
since it is almost certain that one of the deadly narcotic poisons 
is at work. A physician should at once be called and the heart 
action stimulated by a hypodermic injection of about one sixtieth 
of a grain of atropine, which should be repeated twice at half 
hour intervals. Atropine is an antidote to the poison of the 
“fly amanita,’’ which paralyzes the nerves controlling the action 
of the heart. If the “deadly amanita” has been eaten, the 
atropine will probably do no good, and death will surely follow 


if the amount eaten is sufficient. 


Lycoperdon gemmatum Batsch 
STUDDED PUFFBALL 


Plate 15. Figure 3. X § 


Peridium turbinate, subumbonate, usually whitish or gray, 2-4 
cm. in diameter, narrowed below into a short, stem-like base; 
cortex of long, erect spines or warts of irregular shape scattered 
among small granular and more persistent ones, all of which 
finally fall away, leaving the surface reticulated with fine dotted 
lines; capillitium and spores greenish-yellow, at length pale 
brown, columella present; spores globose, smooth or slightly 
roughened, about 4p in diameter. 


This is a very common species, growing usually on the ground 
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in woods. Although extremely variable,-it is recognized with- 
out much difficulty by the character of its spiny covering, the 
larger spines somewhat resembling the shape of cut gems. The 
plants generally grow near together and are occasionally cespi- 
tose, but are rarely so crowded as in the case of the pear-shaped 
puffball. 


Agaricus campestris L. 
CoMMON MusHROOM 


Plate 15. Figure 4. X 4 


See Mycorocia for March, 1909, for a full description and 
colored illustrations of this species. Fatal mistakes are some- 
times made by extremely ignorant and careless persons who 
are unable to distinguish the common mushroom from the white 
form of the deadly amanita. The differences between the two 
are very marked, even if the base of the stem with the volva has 
been left in the ground. The common mushroom may at once be 
known by its pink gills, which become almost black with age, 
while those of the deadly amanita are always white. 


Dictyophora duplicata (Bosc) Ed. Fisch. 

VEILED STINKHORN 

Plate 15. Figure 6. X 2 
The “egg” of this poisonous and very fetid stinkhorn may be 
found beneath the soil or slightly projecting above the ground, 
about buildings and near old stumps in fields or borders of 
woods. It is nearly white, with a pinkish tinge, rather heavy, 
firm when very young, but becoming softer to the touch as it 
matures. When cut through in a very young stage, as shown in 
the figure, the young white cap and stem may be seen within, 
surrounded by a zone of gelatinous matter, which has a pinkish 
coloration. In later stages, the lines of division are more 
marked. This “egg” is considered very poisonous and must be 
carefully distinguished from puffballs when collecting the latter 


for food. The mature stinkhorn, after the development from 
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the “egg” is complete, would never be considered edible on 
account of its very objectionable odor. A colored figure, with 
full description, of this species will appear in the next number 


of Myco.octa. 
Lycoperdon Wrightii I}. & C. 
SEPARATING PUFFBALL 


Plate 15. Figure 7. X % 

Peridium globose or subglobose, sessile or nearly so, white, 1-4 
cm. in diameter; surface densely covered with stellate spines or 
pyramidal warts that fall away at maturity, exposing the 
glabrous or minutely velvety, buff-colored inner peridium; capil- 
litium and spores dingy olivaceous, columella present; spores 
globose, sessile, finely granular, about 4p in diameter. 

This species is very common during summer and autumn along 
paths and in dry pastures, usually occurring in great numbers 
and reminding one of a collection of white marbles of various 
sizes scattered upon the ground. Upon closer observation the 


characteristic coating of spines appears, which breaks into flakes 





and falls away at maturity, as is well shown in the figure. 








LEPTOLEGNIA FROM NORTH CAROLINA 


(WitH PLATE 16, CONTAINING FIvE FicurREs) 
W. C. Coker 


Leptolegnia caudata De Bary, the only known species of the 
genus, was found twice by De Bary from mountain lakes in 
Germany in 1881 and 1884, and has not certainly been seen 
since. In Rabenhorst’s Kryptogamen Flora (1*: 346) Dr. 
Fischer refers to a sterile plant that he thought might be this 
species, and Dr. Roland Thaxter writes me that he has seen a 
form without sexual reproduction that resembled Leptolegnia. 

The genus was defined by De Bary as follows:* “ Eine 
Oospore, das ganze Oogon ltickenlos erfiillen; sonst wie Sapro- 
legnia”; and the species was described in some detail a little 
later.7 

At Chapel Hill, North Carolina, in the fall of 1908 I found 
in a culture jar of algae, that had been brought into the labora- 
tory from pools in the vicinity, a species of water mold that 
proved to belong to this genus. It has now been cultivated for 
almost a year and carefully studied in all stages. 

At the last meeting of the North Carolina Academy of Science 
in May of this year (Reported in Science 30: 188. Aug. 6, 1909) 
I referred our plant to a new species, and I still think that from 
some points of view it might be so considered. But further 
cultivation in different media shows so great a variability that I 
have decided to take the conservative course and refer the North 
Carolina plant to L. caudata. 

In my observations certain facts have been established that add 
to or are at variance with De Bary’s description, and it may be 
well to record them. 

My observations on the sporangia agree with De Bary’s except 
that in old cultures the sporangia may become very complex from 

* Botanische Zeitung 46: 609. 1888. 

+ Botanische Zeitung 46: 631. 1888. 
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the extension of a single sporangium into a number of adjoining 


branches. In Fig. 1 is shown such a sporangium that was ob- 
served before and during the discharge. All the spores emerged 
from the tip of one of the branches (at a in the figure) and the 
spores at the tips of the other branches had to travel all the way 
down these and out at a. 

De Bary does not mention the shape or behavior of the spores, 
but I found them to exhibit some remarkable peculiarities. In 
nearly all cases they emerge from the sporangium much drawn 
out, as long, more or less cylindrical rods, with the two cilia 
attached to the center on one side. As soon as they escape, the 
two ends of the rod begin to fold backward, away from the cilia, 
and fuse as they go, until by complete fusion they lose their 
identity and form a pear-shaped spore with the cilia near the tip, 
and the long axis at right angles to the original rod. By killing 
the spores during emergence they were caught in all stages of 
this transformation and drawn to illustrate the process, as shown 
in Fig. 5; in which a shows several spores that were killed in the 
sporangium. They become more elongated as they pass out and 
on emergence have the shape shown in b or c. 

The dimensions of the odgonia were not given by De Bary, 
but I find them to be 30m or 40m in diameter, and essentially 
spherical except where modified by slight protuberances to meet 
the antheridia. Judging from the figures, the odgonial branches 
as seen by De Bary were shorter than I found them to be, but 
in other respects not different. Two, three, or even more 
antheridia to the odgonium were common in my material. In 
one case I counted five. More than two are not mentioned by 
De Bary. The antheridial branches are generally borne as 
rather short offshoots from a slender main branch that shows a 
marked tendency to twine about the larger female branches 
(Figs. 2 and 3), but they may terminate a long branch. They 
are always of diclinous origin. 

The transference of material from antheridium to odspore was 
left in doubt by De Bary, and I have not seen the actual passage 
of such material. The evidence however is convincing that ferti- 
lization does take place. The antheridium is full of protoplasm 
when it is cut off, and is empty a little later; and the amount of 
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protoplasm contained in it is so large as to make its disappear- 
ance practically impossible in any other way except by discharge. 
Moreover, when the empty antheridium is pulled from the 
oogonium a distinct circular opening can be seen in it and the 
opening in the original membrane on the odgonium can be easily 
made out (Fig. 4). 

The o6gonia are very rarely found, and this accounts for my 
failure to see the fertilization process. I had cultivated the 
plant for about three months before the first o6gonia appeared, 
and they were matured during the Christmas recess. They have 
been produced only two or three times since, and that only spar- 
ingly, notwithstanding my efforts to induce sexual reproduction 
by cultures on various insects and in different chemical solutions. 
The results of some of these experiments are as follows :* 

1. On gnat in .o5 per cent. haemoglobin solution in shallow 
dish. Growth was about as extensive as in water but there was 
a much more profuse branching, especially near the ends of the 
hyphae. The difference was easily visible to the naked eye. No 
sexual reproduction. 

2. On gnat in a solution of % haemoglobin (.05 per cent.) and 
14Ca(NO,).(.2 per cent. sol.). About twenty odspores, all 
with antheridia. 

3. Cultures made on gnats in shallow petri dishes gave no 
oospores in any of the following solutions (haemoglobin in .05 
per cent. sol. and chemicals in .2 per cent. solution in all cases) : 

Haemoglobin + KNO, 
Haemoglobin + K,H,{ PO,). 
Aqueous sol. of Ca(NO,). 
Aqueous sol. of KNO, 
Aqueous sol. of KH, ( P¢ ae 

Cultures on gnats, flies, wasps, mosquitoes and spiders showed 
no noticeable differences. Cultures under several inches of 
water were unfavorable for the formation of either sexual or 
asexual reproductive organs. 

UNIVERSITY OF NortTH CAROLINA, 


Cuapet Hitt, N. C. 


* The methods of Kauffman were followed in the main. See Annals of 


3otany 22: 361. 1908. 
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SOME FUNGI GROWING BOTH ON CONIF- 
EROUS AND DECIDUOUS TREES 


Lars ROMELL 


In Murrill’s tenth article on the Polyporaceae of North 
America, it is stated that Daedalea unicolor* has no choice be- 
yond deciduous wood as regards host. As a rule this is certainly 
true, but there is no rule without exception. I have seen this 
species growing on Pinus abies L. (Picea excelsa Lk.) at least 
two or three times in different places here at Stockholm, but 
not abundantly. As the fact struck me, I made myself quite 
sure of the correctness of the observation. 

Among other species occasionally met with on Pinus abies, 
although generally growing on leaf trees, I will mention Poly- 
porus zonatus, which I have seen but once, and Polyporus 
adustus, which I have seen some few times on our Swedish 
spruce, while both are very common and abundant on their ordi- 
nary hosts. 

If Fomes Hartigti of Allescher and Schnabl (Ochroporus 
fulvus Schroeter) is really identical with Fomes robustus 
Karsten, which latter is frequent on living oak trees at Stock- 
holm, this might be another example of host change, as Fomes 
Hartigii is said to grow on Abies. It is asserted positively that 
Polyporus fumosus (which also parades under the name of P. 
holmiensis, P. salignus, P. scanicus, etc.) has been collected on 
Pinus silvestris in Germany. I have seen it only on deciduous 
trees. 

Polyporus giganteus | have met with but twice in Sweden. 
The first time I got it from an oak in Omberg (July 13, 1889). 
The other time (October 16, 1904) I saw it here at Stockholm 
growing amongst grass on the ground, but fixed to a stump nearly 
concealed in the earth. So far as I could see, this stump was the 
remainder of a tree of Pinus silvestris, which species also grew 


* For convenience I use here the old familiar names. 
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all around the spot. I have not microscopically established the 


determination of the host but I think it is still possible to do it. 
My first thought was that it possibly might be the true Polyporus 
resinosus of Fries, a species which I had not seen before or had 
not been able to distinguish from Polyporus benzoinus, with 
which there was some resemblance, but my plant was thin and 
lobate or incised (although not in the same degree as the speci- 
men from oak) and the spores were globose, 4—6y diam. ( while 
the spores of P. benzoinus are sausage-shaped, 4-9 * 1.5-3u). 
The blackening also agreed with the oak form. 

Polyporus pinicola is another example, as Polyporus margi- 
natus is now universally, I think, considered identical with it. 
But here the needle trees seem to be the preferred hosts and the 
occurrence on broad-leaved trees more rare. On Cerasus I saw 
this fungus but once, on Alnus perhaps twice and on Betula 
several times.* Polyporus annosus, common on Pinus abies L., 
grows sometimes on stumps of deciduous trees. I think I saw 
it but once or twice on such a host. 

Among the Hydnaceae, Radulum orbiculare is a decided broad- 
leaved tree inhabitant (Betula, Sorbus, Salix, etc.). Neverthe- 
less, G. V. Schotte has collected it also on Abies pectinata. 

Of the Thelephoreae, I will mention Stereum ferrugineum (or S. 
rubiginosum, which is now considered a synonym). This grows 
generally on oak here in Sweden but is found sometimes on 
Pinus. Stereum tabacinum is also a lover of deciduous hosts, 
notably Corylus and Salix, but I collected it recently on Juni- 
perus, and it seemed to thrive on this host, for it had covered 
the whole trunk. Corticium evolvens is found mostly on broad- 
leaved trees, but occurs also on needle trees. The same can be 
said of Corticium cinereum, C. confluens, C. velutinum, and 
others. 

Of the gill-bearing Hymenomycetes I will mention only two. 
I think that others as well as myself consider Pholiota squarrosa 
a deciduous tree fungus. I have, however, seen it also in con- 

* Whether Polyporus rotundatus (see Fries, Hymenomycetes, page 554, sub 
P. helveolus) is the same as P. pinicola, as I have reason to suspect, will 
perhaps never be determined, as no type specimen exists so far as I know. 


According to a note, Dr. Lindblad found his fungus “in codice vetustiori 


Betule,’ while Fries refers it “ ad truncos Pini,” 
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nection with our Swedish spruce and in one instance I saw it 


growing about a meter above the ground on this tree. One 


might scarcely expect to find so decided a needle tree resident as 
Lenzites saepiaria on other hosts. Nevertheless, I saw it one 
time on Cerasus. 

The list above given is, of course, far from complete and is to 
be considered only an introduction to the subject. 


STOCKHOLM, SWEDEN. 





ASCOMYCETES AND LOWER FUNGI— 
FASCICLE III 


Guy West WILSON AND Frep JAY SEAVER 


51. BorRYOSPHAERIA QueRcuUuM (Schw.) Sacc. Syll. Fung. 


1: 456. 1882. 
Sphaeria Quercuum Schw. Schr. Nat. Ges. Leipzig 1: 40. 1818. 
The species is apparently very variable and numerous 
synonyms have been sighted. For more complete synonymy see 
Ellis and Everh. N. Am. Pyrenom. 546. Bronx, N. Y. City, 
spring, 1907. F. J. S. 
52. CENANGIUM FURFURACEUM (Roth) Sacc. ll. Fung. 8: 
565. 1880. 
Pezisa furfuracea Roth, Cat. Bot. 2: 257 pl. 9, f 3. 1800. 
Dermatea furfuracea Fries, Summa Veg. Scand. 362. 1849. 
Encoelia furfuracea Karst. Myc. Fenn. 1: 218. 1871. 
Rather common in N. Dakota on dead branches of Corylus sp. 
Coll. spring, 1908. F. J. S. 


53. CercosporA Davistt Ellis & Everh. Proc. Acad. Nat. Sci. 
Phil. 1891: 89. 1892. 
On leaves of Melilotus alba Desv., Fayette, lowa, July 2, 1909. 
G. W. & D. D. Wilson. 
Rather abundant in some patches of the host but on the whole 


not common. 


54. Hypocrea RicHarpsoni Berk. & Mont.; Berk Grevillea 4: 
14. 1875. 
Common on dead branches of Populus tremuloides Michx. 
Fargo, N. Dakota, spring, 1908. F. J. S. 
According to Schrenk (Bull. Torrey Club 21: 388) this is a 
Corticium. 


268 





WILSON-SEAVER: ASCOMYCETES AND LOWER Funct 269 


55. Puyitiosticta LapruscaE Thiim, Pilze des Wein. 189. 
1878. 
Guignardia Bidwellii (Ellis) Vala & Ravaz, Bull. Soc. Myc. Fr. 
8: 63. 1892. 
On leaves of Vitis vulpina L., Fayette, Iowa. July 2, 1909. 
G. W. W. 
According to M. E. Roze (Bull. Soc. Myc. Fr. 14: 24. 1892) 
Phoma uvicula Berk. & Curtis and Phyllosticta viticola Thiimen 
represent stages in the development of this fungus. 


56. HELMINTHOSPORIUM GRAMINUM Rabenh. Herb. Viv. Myc. 
IT. 332. 1856. 
On leaves of Hordeum vulgare L., Fayette, Iowa, June 20, 
i909. G. W. W. 
Locally rather destructive to barley and quite prevalent the 
present season. 


57. HypocREA CITRINA (Pers.) Fries, Summa Veg. Scand. 383. 
1849. 
Sphaeria citrina Pers. Obs. Myc. 1: 68. 1796. 
On dead branches of Tilia americana L. while still on the tree, 
especially occurring where the bark is broken, Fargo, N. Dakota, 
1907-8. Observed in this locality only on basswood. 


58. HysTEROGRAPHIUM KANSENSE Ellis & Everh. Erythea 2: 
22. 1894. 
On bark of Quercus sp., Mt. Pleasant, Iowa, summer, 1905. 
Pt. &. 


The specimens have been compared with the type of this species 


and conform well in all respects. 


59. MicrospHAERA ALNI (Wallr.) Salmon. Mem. Torrey Club. 
9: 129. 1900. 
Alphitomorpha alni Wallr. Ann. Wett. Ges. 4: 237. 1819. 
On leaves of Syringa vulgaris, Bronx, N. Y. City, autumn, 
1908. F. J. S. 


For more complete synonymy see Salmon, I. c. 
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60. NECTRIA EPISPHAERIA (Tode) Fries, Summa Veg. 
388. 1845. 
Sphaeria episphaeria Tode, Fungi Meckl. 2: 21. 1791. 
On old sphaeriaceous fungi, Fargo, N. Dakota, 1907-8. 
F.J.S. 


61. NECTRIA SEMINICOLA Seaver, Mycologia 1: 21. 1909. 

On seeds of skunk cabbage, Spathyema foetida, autumn, 1906. 
Fr. a 

The material issued under this number is cotype. The species 
has been observed during the present season, 1909, on similar 


habitat. 


62. PERONOSPORA CALOTHECA de Bary; Rabenh. Herb. Viv. Myc. 
II. 673. 1858. 

On Galium boreale L., Fayette, lowa, July 1, 1909. G. W. W. 

Local but where present rather abundant. While other species 

of Galium grow with the infected one, the fungus appears to be 


confined to the one host. 


63. PERONOSPORA PARASITICA (Pers.) Fries, Summa Veg. Scand. 
493. 1849. 
Botrytis parasitica Pers. Obs. Myc. 1: 96. pl. 5, f. 6. 17096. 
Peronospora Dentariae Rabenh. Fungi Europ. 86; Fl. 42: 436. 
1859. 
On Dentaria laciniata Muhl., Fayette, Iowa, May 14, 1908. 
G. W. W. 


Not abundant on the present host, at least locally. 


64. PERONOSPORA TRIFOLIORUM de Bary, Ann. Sci. Nat. IV. 20: 
117. 1863. 
On leaves of Astragalus carolinianus L., Fayette, Iowa, June 


5, 1908. G. W. W. 


Rather an uncommon species which is locally abundant on this 


host. The form on Astragalus may be distinct from that on 
Trifolium and Medicago. 
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65. PHYSALOSPORA AURANTIA Ellis & Everh. N. Am. Fungi 2355; 
N. Am. Pyrenom. 304. pl. 27, f. I-6. 
On leaves of Astragalus sp., Kulm, N. Dakota. Coll. J. F. 
Brenckle. 
The specimens distributed here conform well with the type. 


66. PLASMOPARA PYGMAEA (Unger) Schroter; Cohn, Krypt. FI. 
Schles. 3’: 234. 1886. 

Botrytis pygmaea Unger, Exanth. Pfl. 172. 1833. 
Peronospora pygmaea Unger, Bot. Zeit. 5: 315. 1847. 

On Anemone caroliniana Walt., Fayette, Iowa, June 9, 1908. 
G. W. W. 

When present this little fungus covers large areas of the host 
with a very dense growth of conidiophores. 


67. PLEONECTRIA BEROLINENSIS Sacc. Michelia 1: 123. 1878. 


Nectria Ribis Niessl, Verh. Nat. Ver. Brumm. 2: 114. 1865 
(homonym). 

Pleonectria Ribis (Niessl) Karst. Medd. Soc. Fauna Fl. Fenn. 
5: 42. 1879. 
On cultivated currants, Fargo, N. Dakota, summer, 1908. F. 

ts. 


68. RHYSOTHECA VITICOLA (Berk. & Curtis) G. W. Wilson, Bull. 
Torrey Club 34: 407. 1907. 

Botrytis viticola Berk. & Curtis; Berkeley, Jour. Hort. Soc. 
London 6: 289. 1851 (hyponym). 

Peronospora viticola Casp. Monatsb. K. Preuss. Akad. Wiss. 
1855: 331. 1855 (hyponym); de Bary, Ann. Sci. Nat. IV. 
20: 125. 1863. 

Plasmopara viticola Berl. & De-Toni; in Sacc. Syll. Fung. 7: 338. 
1888. 

On Vitis vulpina L., Fayette, Iowa, June 25, 1909. 

This destructive fungus appears as spots on the leaves as a 
fruit rot, or involves both stem and leaf of the new growth 
covering them with a dense mould-like growth and causing some 
hypertrophy. 
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69. RHYTISMA SALICINUM (Pers.) Fries, Syst. Myc. 2: 568. 
1822. 
Xyloma salicinum Pers. Tent. Disp. Fung. 5. 1797. 
On leaves of Salix sp., Kulm, N. Dakota, 1908. Coll. J. F. 
Brenckle. 


70. SEPTORIA SCROPHULARIAE Peck, Ann. Rep. N. Y. St. Mus. 
28: 57. 1870. 
On leaves of Scrophularia marylandica L., Fayette, Iowa, July 
2, 1909. G. W. W. 


71. SPHAERELLA FRAGARIAE (Tul.) Sacé. Syll. Fung. 1: 505. 
1882. 


Sphaeria Fragariae Tul. Ann. Sci. Nat. IV. 5: 112. 1856. 
Stigmatea Fragariae Tul. Sel. Fung. Carp. 2: 288. pl. 37. 1863. 
Ramularia Tulasnei Sacc., Michelia 1: 536. 1879. 
Ramularia Fragariae Peck, Ann. Rep. N. Y. St. Mus. 34: 30. 
pl. 3, f. 12, 15. 1883. 
Conidia on leaves of Fragaria virginiana Duchesne, Fayette, 
Iowa, July 2, 1909. G. W. W. 


72. SYNCHYTRIUM AECIDIOIDES (Peck) n. n. 

Uredo aecidioides Peck, Ann. Rep. N. Y. St. Mus. 24: 88. 1872. 
Uredo Peckii Thiimen, Myc. Univ. 538. 1876. 
Synchytrium fulgens decepiens Farl. Bull. Bussey Inst. 2: 229. 

1879. 
Synchytrium decepiens Farl. Bot. Gaz. 10: 240. 1885. 

On Falcata comosa (L.) Kuntze, Fayette, Iowa, July 3, 1909. 
G. W. & D. D. Wilson. 


73. TAPHRINA JOHANSONII Sadeb. Jahrb. Hamd. Wissensch, 
Anst. 10: 74. 1893. 
On capsules of Populus tremuloides Michx., Fayette, Iowa, 
May 18, 1909. G. W. & D. D. Wilson. 
The bright yellow color of the infected capsules makes this a 
very conspicuous fungus. Not common but where present the 
trees were thoroughly infected. 
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74. URNULA CRATERIUM (Schw.) Fries, Summa Veg. Scand. 
3604. 1849. 
Peziza craterium Schw. Schr. Nat. Ges. Leipzig 1: 117. pl. 1, 
f. 7-11. 1818. 
Fayette, Iowa, May, 1908. G. W. W. & H. H. Strauss. 


Locally common on fallen branches in woodlands. 


75. XYLARIA Hypoxyton (L.) Grev. Fl. Edin. 335. 1824. 
Clavaria Hypoxylon L. Sp. Pl. 1182. 1753. 
Sphaeria Hypoxylon Pers. Obs. Myc. 1: 20. 1796. 

On rotten wood, Bronx, N. York City, 1907. F. J. S. 








NOTEWORTHY ADDITIONS TO THE 
MYCOLOGICAL HERBARIUM 


A MusHrRooM CULTIVATED IN FORMOSA 
















An interesting edible mushroom grown for the first time in 
Formosa has been recently brought to my attention by Mr. W. H. 
Ballou, who donated a specimen of it to the Garden herbarium. 























Fic. 5. The “ Shiitake” on Quercus cuspidata. 





This mushroom is known as “ Skiitake,” and grows on the 
“Shii,” a species of oak (Quercus cuspidata). It is highly 
esteemed and largely used by the Japanese and Chinese on ac- 
count of its excellent flavor. During the past year its cultiva- 
tion was introduced into the mountains of Formosa, where the 
oak grows abundantly. The tree is cut down and trimmed of its 
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smaller branches and rice water is thrown over it at intervals to 
prepare it for the mushroom. In Formosa it takes about a year 
to get the first crop, while in Japan it usually takes three. The 


mushrooms improve in size and flavor up to the third year. The 
price ranges from thirty to fifty cents per pound. About 10,000 
pounds are now grown by a company organized for the purpose 
of encouraging the growth of agricultural products in Formosa, 
and this amount will be greatly increased in the near future. 
During a recent visit to the famous Cockpit Country in the 
island of Jamaica, I was much interested to discover that “ the 
edible mushroom” of that region grew on logs in the woods, 
in a manner similar to that described above, only there is no 
attempt at cultivating it. The natives search for it very eagerly 
; whether 
a corruption of some African name or an attempt to pronounce 


’ 


and consider it a great delicacy. They call it “ Junju’ 


the word “ fungi,” I have not been able to determine. 
WILLIAM A. MurRILL. 


BoLETACEAE FROM KENTUCKY 

A valuable collection of Boletaceae, consisting of seventy-five 
numbers, with complete descriptive notes made from fresh speci- 
mens, has recently been sent in for determination by Professor 
Bruce Fink, of Miami University, Oxford, Ohio. The collec- 
tion includes about thirty species, several of which have not 
been reported before from that region. C. auriflammeus and C. 
Curtisii deserve special mention. 

Most of these specimens were collected by Professor Fink in 
August and September, 1909, at Big Hill, Kentucky, about five 
miles from Berea, in the edge of the Cumberland Mountains, at 
an elevation of 900 to 1,700 feet. The others were found in the 
vicinity of Oxford, Ohio. The species are as follows: 

Ceriomyces affinis, C. auriflammeus, C. auriporus, C. Betula, 
C. bicolor, C. communis, C. crassus, C. Curtisii, C. eximius, C. 
fumosipes, C. inflerus, C. miniato-olivaceus, C. pallidus, C. 
retipes, C. Russellit, C. subtomentosus; Boletinellus merulioides ; 
Boletinus Berkeleyi; Fistulina hepatica, F. pallida; Gyroporus 
castaneus; Rostkovites granulatus; Strobilomyces strobilaceus; 
Suillellus Frostii, S. luridus; Tylopilus felleus, T. indecisus. 
WILLIAM A. MurRILL. 











NEWS AND NOTES 


Dr. E. J. Durand, instructor in botany in Cornell University, 
spent the last two weeks of August at the Garden, consulting the 
collections of fleshy discomycetes in preparation of manuscript 
for “ North American Flora.” 


Miss M. F. Barrett, instructor in the State Normal School, 
Montclair, N. J., was in residence at the Garden during the month 
of July, preparing a monograph of the North American species 
of gelatinous fungi. 


A temporary fellowship has been established at Cornell Uni- 
versity by the Niagara Sprayer Company to investigate the value 
of commercial lime-sulfur mixtures as fungicides. 


The subject of “ Variation of Fungi due to Environment” is 
treated by F. L. Stevens and J. G. Hall in the Botanical Gazette 
for July, 1909. The effect of the following factors on the 
growth of different species of fungi is discussed: density of 
colonies; density of mycelium; chemical relations; light rela- 
tions; and variations due to unknown factors. The subject of 
variation in spore measurement under different conditions is dis- 
cussed at some length. The article is illustrated with thirty- 
seven figures. 


A revision of the genus Sphaerosoma by Casimir Rouppert 
appeared in the Bulletin de l’ Académie des Sciences de Cracovie 
for June, 1909. Four species of this genus are recorded for the 
world. The single North American species, Sphaerosoma echin- 
ulatum Seaver, is also recorded for Europe. 


The Minnesota Botanical Studies for June, 1909, contains a 
monograph of the Pezizales, Phacidiales, and Tuberales of Min- 
nesota by Daisy S. Hone, who for several years past has been 
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engaged in a study of the discomycetes of that state. The mono- 
graph is accompanied by six plates. 





The Agricultural Bulletin of the Straits for July, 1909, con- 
tains descriptive accounts of two fungi parasitic on Para rubber 
trees. One is an ascomycete, which first attacks the shoots and 
later descends to the trunk, killing the tree very quickly, in much 
the same way as does the chestnut canker in this vicinity. Cut- 
ting away affected branches and spraying with Bordeaux mix- 
ture is recommended for this disease. 

The other disease is caused by a species of Hymenochaete, 
probably H. noxia P. Henn., which attacks the roots of the 
tree, slowly covering the larger roots with a bright brown layer, 
causing them to dry up. No remedy is recommended. 


Mr. Lars Romell makes the following observation regarding 
the spores of Polyporus Colossus: 

“TI do not know on what observation the statement is based 
that this species has hyaline spores. I fear, however, that it 
will not be found correct. I have noted that their color is a 
mixture of cream and olivaceous, a color which the hymenium 
also assumes, at least in advanced age. The spores may be 
hyaline in young stages, perhaps, but when mature they are 
always colored, I think. In the type specimen at Upsala the 
spores were cream-olivaceous, obovate, punctate-scabrous, 15- 
18 X 8-12y. The hyphae of the hymenium were about 3 (or 
2-5) » thick and those of the punk 3-6, thick, and undulate. 

“It may be added that Polyporus leucocreas and Ganoderma 
obokense have the same characters as Polyporus Colossus, and, 
in my opinion, should be considered synonyms of it.” 


Circular No. 35 of the U. S. Department of Agriculture, by 
Perley Spaulding, deals with the causes and distribution of the 
white pine blights in the United States. During the last five 
years complaints of white pine leaf-blight have been coming in, 
which complaints are becoming more frequent from year to year. 
The case is of special importance since we are now dependent 
upon second growth of white pine for our lumber supply, and 
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the young white pine is especially susceptible to diseases which 
may result from the most trivial wound. 

The blight is characterized by the death of the apical portion 
of the leaf, which may extend over one fourth or one third of its 


length or entirely to the base, causing premature falling of the 
leaves. During the early stages of the disease the leaves be- 
come reddish-brown, but a few months later the color fades so 
as to be much less conspicuous, which change of color is likely 
to be mistaken for an improved condition of the trees. 

The leaf-blight is known to extend from the southern part of 
Maine and northern New Hampshire and Vermont to the Hud- 
son Valley, central Pennsylvania and along the Alleghanies to 
western North Carolina, but apparently does not occur in the 
higher altitudes of the north, as it has not yet been found in the 
Adirondacks. 

Several species of fungi have been found to accompany the 
blight, any one or alf’of which may have to do with its existence. 
Such physiological factors as winter-killing, sun-scald, injurious 
gases, etc., may or may not be concerned. The disease may 
cause the death of the affected trees in a single season or it may 
require two or more seasons to accomplish its purpose. 

A study of the disease seems to indicate that comparatively 
few trees have been killed and timber owners have no occasion 
for undue alarm, as in many cases the trees show a tendency to 
recover from the blight. There is at present no known reason 
for cutting healthy trees of young pine among which are scatter- 
ing trees affected by the leaf-blight. 





Dr. William W. Ford, of the Bacteriological Laboratory of 
Johns Hopkins University, delivered an address before a special 
meeting of the Boston Mycological Club, June 14, 1909, on the 
distribution of poisons in mushrooms, which was printed in Sci- 
ence for July 23. Dr. Ford has carefully investigated and ex- 
perimented with a number of species of mushrooms in recent 
years, and his conclusions, as given in this address, probably 
represent the most reliable information on this subject at the 
present time. 

The deadly Amanita phalloides, with its several varieties, was 
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found to contain two poisons, one active in the raw plant only 
and the other resisting both cooking and digestion. Atropine is 
still considered a perfect antidote for muscarine, found in 
Amanita muscaria, but another poison may perhaps be present 
also in this species. 

Amanita rubescens and A. solitaria contain the same blood- 
destroying toxin found in uncooked plants of A. phalloides, but 
this is destroyed by heat. On the other hand, this poison is 
absent in A. strobiliformis, A. chlorinosma, A. radicata and A. 
porphyria, and the deadly and resistant amanita-toxin is present 
in quantity. A. Frostiana has not yet been proven poisonous, 
which indicates that it is quite distinct from A. muscaria. 

Russula emetica is mentioned as a strong irritant; Helvella 


esculenta contains a poison similar to that found in uncooked A. 


phalloides; certain phalloids of fetid odor are uniformly fatal to 
hogs; species of Volvaria are questionable; and Boletus luridus 
occasionally disturbs the system for a time, but has a very ob- 
jectionable taste, which prevents it from being eaten in quantity. 
No authentic cases of true poisoning, according to the author, 
are known among the black-spored or brown-spored agarics, 
In conclusion, Dr. Ford remarks: 

“The examination of these various species of fungi, represent- 
ing now nearly twenty distinct forms, demonstrates one or two 
facts which should be particularly emphasized. In the first place, 
our methods of chemical analysis of mushrooms, and especially 
the methods of isolating their poisons, are now so developed that 
a little material, two or three small specimens in fact, and even 
one good-sized plant, may be studied and an opinion be given as 
to the properties of the species. In the second place, a more 
extended investigation should be carried out in regard to the 
properties of all the mushrooms believed on clinical grounds 
to be poisonous, but of which no laboratory study has thus far 
been made. Finally, such a piece of work, to be of lasting value 
to Science, can only be accomplished through the codperation of 
trained mycologists who can identify with certainty the species 
of mushrooms selected for study.” 
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New names, and the final members of new combinations, are in bold face type. 


Abies, 190, 215, 265; balsamea, 201; 
pectinata, 266 

Abronia umbellata, 230 

Abutilon incanum, 95 

Acacia, 194 

Acarospora, 90, 93, 94, 96, 97, 98; 
Carnegiei, 88, 94; cervina cinereo- 
alba, 88; cineracea, 88, 92; xan- 
thophana, 88, 92, 94, 96; xantho- 
phana dealbata, 88, 92 

Acer, 179, 185, 188, 201, 204 

Actaea alba, 231 

Additions to the mycological 
barium, Noteworthy, 218, 274 

Adelia ligustrina, 236; segregata, 236 

Aecidiaceae, 209 

Aecidium, 241, 252; Blasdaleanum, 

253; cornutum, 241; hous- 
toniatum, 237; macrosporum, 244; 
Napeae, 251 

Agaricus bulbosus, 
37, 260 

Agoseris, 245; glauca, 245, 256 

Agropyron, 249; biflorum, 249, 251, 
256; caninum, 251 

Agrostis, 248 

Ailanthus glandulosa, 168 

Albugo bliti, 121; Portulacae, 121 

Allantonectria, 177, 181; Yuccae, 181 

Alnus, 190, 266 ; 

Alphitomorpha Alni, 269 

Aithaea rosea, 232 

Amanita, 85; phalloides, 258 

Amanitopsis vaginata, 83, 85 

Amaranthus retroflexus, 121; 
nosus, 121 

Ambrosia trifida, 21, 45, 124, 229, 230, 
231, 243 

Amelanchier, 113, 


her- 


252, 


149; campestris, 


spi- 


208, 252; Botry- 
apium 242; canadensis, 252; 
erecta, 239, 241, 255; intermedia, 
240, 256; vulgaris, 242 

America, A new boletus from trop- 
ical, 218 

Amorpha, 185; fruticosa, 230 

Ampelopsis, 185 

Amphiloma, 30; elegans, 30 

Andromeda, 191 

Andropogon glomeratus, 232; 
parius, 231 

Anemone caroliniana, 271 ; virginiana, 


sco- 


231 
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Anthracnose, The perfect stage of the 
cotton, 115 

Apios tuberosa, 232 

Apocynum cannabinum, 59, 231 

Aquilegia, 249, 250; caerulea, 250; 
canadensis, 249, 256; elegantula, 
250; flavescens, 250; formosa, 250; 
truncata, 250 

Arabis Holboellii, 229 

Armillaria mellea, 2 

Aronia, 227, 241, 242; nigra, 239, 241, 
256; rotundifolia, 242 

Artemisia, 243; dracunculoides, 230, 
243, 256 

Arthonia, 29 

Arthur, J. C., Cultures of Uredineae 
in 1908, 225 

Arundinaria, 202 

Ascobolus, 105, 110; immersus, 110 

Ascomycetes, 268 

Ascomycetes and _ lower 
Fascicle II, 121; III, 268 

Ascophanus, 105, 109; carneus, 
cinereus, 109, testaceus, 109 

Aster, 232; arenoides, 232; Drum- 
mondii, 230, 232, 233; multiflorus, 
232; paniculatus, 229, 230, 232, 233 

Astragalus, 270, 271; carolinianus, 
270 

Atheropogon curtipendulus, 231 

Atractium flammeum, 179 

Atriplex hastata, 235, 255 

Auerswaldia, 161; arengae, 161; 
chamaeropis, 162; densa, 163; 
Guilielmae, 163; lagenaria, 74; 
palmicola, 162; rimosa, 162 


fungi— 


109, 


Bacterial disease of the peach, A, 23 

Bacterium Pruni, 26, 27 

Bactrospora, 106, 112; dryina, 112 

Baptisia tinctoria, 251 

Basidiophora Kellermanii, 121 

Benzoin Benzoin, 125 

Berberis, 185, 232, 247; Aquifolium, 
247; ripens, 247; vulgaris, 231, 247 

Betula, 166, 168, 187, 191, 266 

Biatora, 90, 94; myriocarpoides, 90 

Bidens frondosa, 124 

Bjerkandera adusta, 164; fumosa, 164 

Blytridium fenestratum, 106, 113, 121 

Boletaceae, 4, 275 
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Boletaceae from Kentucky, 275; of 
North America, The —I, 4; II, 140 
Boletellus, 4, 9; Ananas, 10 
Boletinellus, 4, 7; castanellus, 8; 
merulioides, 6, 7, 275; paluster, 
8 
Boletinus, 4, 5; appendiculatus, 5, 6; 
Berkeleyi, 5, 6, 275; borealis, 7; 
castanellus, 8; cavipes, 5 ; decipiens, 
6; grisellus, 5, 6; paluster, 8; pic- 
tus, 5, 6; porosus, 7; spectabilis, 5, 
6,7 
Boletopsis, 5 
Boletus, 4, 10; acidus, 11; affinis, 149; 
albellus, 145; alboater, 16; albus, 
13; alutaceus, i54; alveolatus, 17, 
18; amabilis, 10, 11; americanus, 
13; ampliporus, 5; Ananas, 10; an- 
nulatus, 11; Atkinsoni, 149; auran- 
tiacus, 140, 146; auriflammeus, 147; 
auripes 149; auriporus, 147; badi- 
ceps, 155; Bakeri, 156; Betula, 
144; bicolor, 152; bovinus unicolor, 
11; brevipes, 13; caespitosus, 147; 
castaneus, 14; cavipes, 5; cha- 
maeleontinus, 17; chromapes, 145; 
chrysenteron, 155; circinans, 12; 
Clintonianus, 10, 12; coccineus, 9; 
collinitus, 13; communis, 153, 155; 
conicus, 146; coniferus, 9; constric- 
tus, 14; crassipes, 149, 150, 153; 
cubensis, 156, 219; Curtisii, 150; 
cyanescens, 14; decipiens, 6; de- 
corus, 149; dichrous, 152; dictyo- 
cephalus, 156; eccentricus, 156; 
edulis, 18, 149; elbensis, 11; escu- 
lentus, 149; eximius, 148; felleus, 
15; ferruginatus, 150; ferrugineus, 
15; firmus, 17; fistulosus, 150; fla- 
vidus, 13; flavipes, 153; flaviporus, 
147; flavus, 10; flexuosipes, 145; 
fraternus, 155; Frostii, 17; frustu- 
losus, 145; fulvus, 148, 156; 
fumosipes, 154; glabellus, 152; gra- 
cilis, 16; granulatus, 12; griseus, 
145; guadalupensis, 156, 219; 
hemichrysus, 148; hirtellus, 14; ig- 
noratus, 156; illudens, 154; inde- 
cisus, 15; inflexus, 150; innixus, 
147; isabellinus, 10; lacteus, 14; 
lactifluus, 12; lateralis, 7; leprosus, 
149, 150; leptocephalus, 156; lig- 
natilis, 157, 219; limatulus, 149; 
luridus, 16, 17; luteus, 10, 11; mag- 
nisporus, 17; mineato-olivaceus, 
152; modestus, 15; Morgani, 144; 
Morrisii, 157; multipunctus, 153; 
mutabilis, 157; nebulosus, 157; ni- 
grellus, 16; niveus, 146; nobilis, 
149; ornatipes, 151; pallidus, 152; 
paluster, 8; parasiticus, 148; par- 
vus, 18; Peckii, 151; pictus, 6; pi- 





Callistephus hortensis, 232 
Calonectria, 42, 44, 67, 





peratus, 150; Pocono, 157; punc- 
tipes, 13; radicosus, 157; Ravenelii, 
9; retipes, 151; rimosellus, 157; ro- 
bustus, 148, 157, 219; roseotinctus, 
151; Roxanae, 153; rubeolaris, 17; 
rubeus, 152; rubinellus, 157; ru- 
bropunctus, 150; rugosiceps, 153; 
Russellii, 144; salmonicolor, 11; 
Satanas, 17; scaber, 3, 146; scabri- 
pes, 153; sensibilis, 152; separans, 
149; serotinus, 12; Sistotrema, 150; 
sordidus, 155; speciosus, 151; 
sphaerosporus, 10, 11; Spraguei, 7, 
17; squammulosus, 152; squarrosus, 
9; strobilaceus, 8 ; strobiliformis, 9 ; 
stygius, 9; subaureus, 13; subglab- 
ripes, 153; subluteus, 11; subpunc- 
tipes, 158; subsanguineus, 158; sub- 
tomentosus, 5, 153; subvelutipes, 
17; Sullivantii, 17; tabacinus, 151; 
tenuiculus, 158; tomentipes, 154; 
tuberosus, 17; umbrosus, 155; Un- 
derwoodii, 17; unicolor, 158; Van- 
derbiltianus, 146; variipes, 149; 
vermiculosus, 17; versipellis, 146; 
viridarius, 12 

Boletus from tropical America, A 
new, 218 


Boltonia asteroides, 230 
Botryosphaeria pulicaris, 196; Quer- 


cuum, 268 


Botrytis parasitica, 270; pygmaea, 


271; viticola, 271 


Bouteloua racemosa, 231 
Brassica, 63 
Bromus, 248; Porteri, 248, 249, 256; 


Pumpellianus, 248, 249; purgans, 
236, 255; Richardsoni, 249 


Buellia, 94; concinna, 88; lepidostra, 


88, 92; myriocarpa, 90; sp., 88 


Bull pine seedlings, A species of 


Discosia on living, 215 


Cacalia reniformis, 229, 230, 232 
Callirhoe, 251; involucrata, 2 


te 
*h 
N 


252, 256 


69; Atkin- 
sonii, 201; balsamea, 200; canaden- 
sis, 199; cerea, 69; chlorinella, 201 ; 
Cucurbitula, 200; Curtisii, 69; Dal- 
diniana, 67; Dearnessii, 68; dimi- 
nuta, 67, 68; erubescens, 67, 69; 
guarapiensis, 68, 69; melioloides, 
67, 68; muscivora, 193 


Calycanthus, 185 

Capparidaceae, 235 

Cardamine bulbosa, 235 

Carex, 244; comosa, 228, 243, 245, 


256; gravida, 230; lurida, 233, 255; 
pennsylvanica, 229; pratensis, 245, 
246, 256; sp., 230; sparganioides, 

















233, 255; stenophylla, 243; stipitata, 
233, 254; vulpinoidea, 22 

Carpinus, 191 

Carya, 178, 185, 191, 205 

Castanea dentata, 122 

Caulophyllum thalictroides, 231 

Ceanothus americanus, 251 

Celastrus, 185 

Celtis pallida, 95; sinensis, 164 

Cenangium, 106, 113; furfuraceum, 
113, 268 

Cephalanthus occidentalis, 236, 255 

Cephalosporium, 71 

Cerasus, 266, 267 

biparasiticum, 73; 

lagenarium, 74 


Ceratostoma, 72; 
chioneum, 73; 


Cercospora, 23; Davisii, 268 . 

Ceriomyces, 5, 140; affinis, 149, 275; 
albeilus, 145; auriflammeus, 
147, 275; auriporus, 147, 275; 
Betula, 144, 145, 275; bicolor, 
152, 158, 275; chromapes, 145, 
158; communis, 154, 155, 157; 


219; conicus, 146, 147; Crassus, 
141, 156, 157, 275; cubensis, 156; 
Curtisii, 150, 275; eximius, 148, 
275; flaviporus, 147; frustulo- 
sus, 145; fumosipes, 154, 155, 
275; griseus, 145; hemichrysus, 
148; inflexus, 150, 275; jujubinus 
procerus, 153; Maxoni, 219; mi- 
niato-olivaceus, 152, 275; pal- 
lidus, 152, 275; parasiticus, 148; 
Peckii, 151; piperatus, 150, 157; 
retipes, 145, 275; xanae, 153; 
Russellii, 141, 144, 275; scaber, 
146, 150, 158; scabripes, 153; 
sordidus, 155, 157; speciosus, 
151; subglabripes, 153; subto- 
mentosus, 148, 275; tabacinus, 
151; tomentipes, 154; Vander- 
biltianus, 146 

Cerrena unicolor, 169 

Chamaecyparis thyoides, 240, 256 

Charonectria, 20, 21, 45; Pedicularis, 
46 

Chelone glabra, 229 

Chenopodiaceae, 235 

Chenopodium album, 
hybridum, 235 


123, 235, 255; 


Chilonectria Coryli, 186; crinigera, 
206; Cucurbitula, 198; Rosellinii, 
201 


Chionanthus, 200 

Chondrioderma, 55 
Ciboria, 105, 111; sulphurella, 111 
Cicuta maculata, 237, 255 
Circinella umbellata, 218 
Citrus, 178, 191 

Cladonia rangiferina, 100 
Clavaria brachiata, 47; 
273; phalloides, 123 


Hypoxylon, 
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Clematis, 248; virginiana, 236, 255 

Clethra, 191 

Clitocybe multiceps, 3 

Coker, W. C., Leptolegnia from North 
Carolina, 262 

Collema, 87, 100 

Colletotrichum, 
119 

Collybia velutipes, 39, pl. 3 

Colorado, A notable species of Gym- 
nosporangium from, 208 

Coltricia cinnamomea, 164 

Comandra umbellata, 232 

Composition of a desert lichen flora, 
The, 87 

Conferva ferax, 125 

Coniferous and deciduous trees, Some 

fungi growing both on, 265 

Coprinus atramentarius, 39; comatus, 
38; micaceus, 39 

Coriolellus Kusanoi, 165 

Coriolopsis badia, 165 


115; gossypii, 115, 


Coriolus abietinus, 165; nigromar- 
ginatus, 165; prolificans, 165; ver- 
sicolor, 122, 105 

Cornus, 185; macrophyllas, 166 

_Corticium, 268; cinereum, 266; con- 
fluens, 266; evolvens, 266; velu- 


tinum, 266 
Corylus, 113, 187, 266; sp., 268 
Coryne, 105, 111; sarcoides, 111 
Cotton anthracnose, The perfect stage 
of the, 115 


Crataegus, 179, 187, 201, 208, 240, 
252; Pringlei, 239, 252, 255, 256; 
punctata, 238, 239, 253, 255; SP. 
239, 252, 255, 250 

Creonectria, 177, 181, 183, 197; 
atrofusca, 183, 186; coccinea, 
183, 188; Coryli, 183, 186; Cu- 


curbitula, 184, 189; diploa, 184, 
190; grammnicospora, 184, 192; 
mammoidea, 183, 188; nipigon- 
ensis, 184, 189; ochroleuca, 184, 
190; pithoides, 183, 187, 207; 
purpurea, 183, 184, 186; rubi- 
carpa, 183, 187, 207; seminicola, 
184, 191, 207; tuberculariformis, 
184, 193; Verrucosa, 183, 185 

Creonectrieae, 43, 177 

Cricunopus, 10; luteus, 10, 11 

Cruciferae, 235 

Cryptomeria, 165, 167; japonica, 165, 
169 

Cucurbitaria cinnabarina, 184 

Cultures of Uredineae in 1908, 225 

Cupressus, 57 

Cyclomyces fuscus, 169 

Cytispora Castanea, 122 


Daedalea Kusanoi, 169; merulioides, 
7;  quercina, 170; styracina, 170; 
unicolor, 265 
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Daedaleae, 169 

Dalea laxiflora, 231, 251 

Dasyscypha, 105, 110; nivea, 110 

Dasystoma flava, 232 

Deciduous trees, Some fungi growing 
both on coniferous and, 265 

Decodon verticillatus, 230, 232, 235 

Delphinium tricorne, 231 

Dermatea, 106, 113; furfuracea, 267; 
sp., 113 

Dermatocarpon, 94; compactum, 88; 
miniatum, 88, 94; peltatum, 88; ru- 
fescens, 88; sp., 88 

Dialonectria, 42, 50, 198; consors, 61 ; 
depallens, 58; diminuta, 68; Eu- 
calypti, 58; filicina, 61; fulvida, 70; 
gibberelloides, 66; sulphurea, 60; 
vulpina, 52 

Diatrype, 70 

Diatrypella, 189 

Dictyophora duplicata, 260 

Dictyopus, 15; felleus, 15 

Disca palustris, 231 

Discomycetes of North Dakota, 104 

Discosia on living bull pine seed- 
lings, A species of, 215 

Discosia, 215; Pini, 216; strobilina, 
215; virginiana, 215 

Distichlis spicata, 234, 255 

Dothidea Chamaeropsidis, 162 

Dothidiaceous fungi, Sphaerodothis, 
a new species of, 161 

Dulichium arundinaceum, 230 


Earliella corrugata, 165 

Echinodothis, 178, 202; tuberiformis, 
202, 207 

Edgerton, C. W., The perfect stage of 
the cotton anthracnose, 115 

Eleocharis palustris, 233, 255 

Eleuthromyces, 44, 47; Geoglossi, 
47, 48, 75; subulatus, 47, 75 

Elfvingia fomentaria, 168; lipsiensis, 
168; megaloma, 168; tornata, 168 

Elymus, 248; canadensis, 124 

Encelia farinosa, 95 

Encoelia furfuracea, 268 

Endocarpiscum, 93, 95, 97; placodi- 
zans, 87 

Endocarpon, 94; Schaereri, 88 

Epichloe, 203 

Eriocorys, 8; 

Eucalyptus, 58 

Euonymus, 185 

Eupatorium, 95; perfoliatum, 233, 255 

Euryporus, 5; cavipes, 5 

Evernia, 91 


strobilacea, 8, 9 


Fagus, 188 

Falcata comosa, 272 
Favolus tenuis, 165 
Fenestella Xanthoxyli, 204 
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Ficus carica, 116, 117 

Filling tree cavities, 77 

Fink, B., The composition of a desert 
lichen flora, 87; The problems of 
North American lichenology, 28 

Fistulina hepatica, 275; pallida, 275 

Fomes concentricus, 170; fraxineus, 
168; fulvus, 170; Hartwigii, 265; 
igniarius, 170; japonicus, 170; mu- 
sashiensis, 168; ramosus, 170; 
Ribis, 170; robustus, 265; ungula- 
tus, 168; volvatus, 170 

Fomiteae, 167 

Formosa, A mushroom cultivated in, 
274 

Four 
218 

Fragaria virginiana, 272 

Fraxinus, 123, 188, 20¢ 
236; americana, 215; 
236, 255 

Fungi growing both on coniferous and 
deciduous trees, Some, 265 

Fungi, Illustrations of, I, 1; 
HI, 83; IV, 287 

Fusarium, 20, 71, 1094; 
ricum, 54; niveum, 72; 
tum, 71 

Fusicoccum castaneum, 122 


interesting species of moulds, 


», 204, 206, 
lanceolata, 


II, 37; 


episphea- 
vasinfec- 


Galactinia, 105, 108; succosa, 108 

Galium, 270; boreale, 270; trifolium, 
46 

Ganoderma amboinense, 168; flabelli- 
forme, 168 

Gelsemium, 188 

Geoglossum, 48 

Geopyxis nebulosa, 105, 111 

Gibbera pulicaris, 196 

Gibberella, 44, 66, 177, 1096; ficini, 
197; pulicaris, 122, 196; Saubinetii, 
197 

Gillenia stipulacea, 226, 253, 254 

Gleditschia, 206; triacanthos, 204 

Glieophyllum trabeum, 169 

Gloeosporium, 115 

Glomerella, 115, 
fructigena, 117; 
120 

Gloniopsis, 106, 114; Gerardiana, 114 

Glonium, 106, 114; lineare, 114; par- 
vulum, 114; stellatum, 114 

Gossypium barbadense, 72; 
ceum, 72, 119 

Grindelia squarrosa, 231 

Guignardia Bidwellii, 269 

Gyalecta, 31 

Gymnosporangium, 208, 209, 225, 226, 
241, 252, 253; Betheli, 240, 256; bi- 
septatum, 240; Botryapites, 240, 
256; clavariaeforme, 239, 255; 
clavipes, 239, 255; cornutum, 240, 


118; 
117, 


116, 127, 


Gossypii, 


herba- 
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Davisii, 227, 241, 242, 
256; exterum, 254, 256; glo- 
bosum, 239, 256; inconspicuum, 
208; juniperinum, 241; Juniperi- 
Virginianae, 238, 256; Libocedri, 
252, 256; multiporum, 210; Nel- 
soni, 239, 256; sp. nov., 253; speci- 
osum, 210; tremelloides, 241 

Gymnosporangium from Colorado, A 
notable species of, 208 

Gyroporus, 4, 14; castaneus, 14, 275; 
cyanescens, 14, 15; scaber, 146 


256; 


Hapalopilus gilvus, 166 

Heald, F. D., A species of Discosia 
on living bull pine seedlings, 215 

Helminthosporium gramineum, 269 

Helotium, 105, 110; citrinum, I10 

Helvellineae, 104, 106 

Heppia deserticola, 87; virescens, 87 

Hibiscus, 178; esculentus, 72; mili- 
taris, 232; Moscheutos, 251; syri- 
acus, 167 

Hordeum vulgare, 269 

Houstonia caerulea, 237, 238, 255 

Hydnofomes tsugicola, 170 

Hydrophyllum virginicum, 230, 231 

Hymenomycetes, 266 

Hypholoma perplexum, 1; 
tium, 1 

Hypocrea, 203; citrina, 269; perpu- 
silla, 50; Richardsoni, 268 ; tubercu- 
lariformis, 193; tuberiformis, 202 

Hypocreaceae, 43 

Hypocreales, 41, 43, 177 

Hypocreales, Notes on North Ameri- 
can—lI, 19; of North America, The 
—I, 41; Il, 177 

Hypocrella, 203; tuberiformis, 202 

Hypocreopsis tuberculariformis, 193 

Hypoderma, 106, 114; aquilina, 122; 
scirpinum, 114 

Hypomyces, 48, 50; Geoglossi, 48; 
Lactifluorum, 122; polyporinus, 122 

Hyponectria, 19, 20, 44, 45; Buxi, 20; 
Cacti, 21, 44, 45; dakotensis, 20, 
22, 44, 45, 75; Gossypii, 19 

Hypoxylon phoeniceum, 63 

Hysteriineae, 104, 113 

Hysterium, 113; fagineum, 124; 
Fraxini, 123 

Hysterographium, 106, 114; Fraxini, 
114, 123; kansense, 269; Mori, 114 

Hysteropatella, 106, 113; Prostii, 113 


sublateri- 


Icmadophila, 31; (Baeomyces) aeru- 
ginosa, 31 

Ilex, 188 

Illustrations of fungi, I, 1; II, 37; III 
83; IV, 257 

Inocybe infida, 211, 213 

Ionotus dryophilus, 84 


Ipomoea, 63; pandurata, 231 

Iris, 230; versicolor, 230 

Irpex consors, 166; decurrens, 
Kusanoi, 169 

Irpiciporus consors, 166; japonicus, 
166; Noharae, 166; Tanakae, 167 

Isaria brachiata, 47; farinosa, 74 

Ischnoderma fuliginosum, 86 

Isopyrum biternatum, 231 

Iva frutescens, 231, 235, 243; xanthii- 
folia, 121 

Ixocomus, 140; badius, 140; granu- 
latus, 13; luteus, 11; piperatus, 150 


169; 


Japan, Polyporaceae from, 164 

Juniperus, 253; californica utahensis, 
210; communis, 242; occidentalis 
monosperma, 210; scopulorum, 239, 
240, 255, 256; sibirica, 239, 240, 241, 
255, 256; virginiana, 215, 238, 239, 
253, 254, 255 


Kalmia, 9 
Karschia, 106, 
taveliana, 112 
Kentucky, Boletaceae from, 275 
Kern, F. D., A notable species of 
Gymnosporangium from Colorado, 
208 
Koeleria, 246; cristata, 246, 248, 256 
Krombholzia, 140; scabra, 146 
Kuhnia_ eupatorioides, 233, 
Hitchcockii, 233, 254 


112; lignyota, 112; 


254; 


Lachnea, 104, 107; hemispherica, 
107; scutellata, 107; setosa, 107 
Lacinaria punctata, 229; spicata, 230 

Lactaria, 122, 218 

Laetiporus speciosus, 167 

Larix, 190, 242; laricina, 242, 256 

Larrea tridentata, 95 

Lasiobolus, 105, 109; equinus, 109 

Lasionectria poliosa, 57 

Lasmenia, 161 

Laurus, 191 

Lecanora, 31, 94; atra, 31; calearea 
contorta, 88, 92; cinera, 92; mu- 
ralis, 88, 91, 92 

Leccinum, 4, 140; aurantiacum, 146; 
constrictum, 14; edule, 149; lacti- 
fluum, 13; piperatum, 150; scabrum, 
146; subtomentosum, 153 

Lenzites alutacea, 170; betulina, 169; 
japonica, 170; saepiaria, 170, 267; 
variegata, 170 

Leptogium arizonicum, 87 

Leptolegnia, 262; caudata, 262 

Leptolegnia from North Carolina, 262 

Lespedeza, 62 

Letendraea, 44, 74; eurotioides, 74; 
luteola, 74 

Levison, J. J., Filling tree cavities, 77 

















286 INDEX 


Libocedrus, 252; decurrens, 252, 256 

Lichen ericetorum, 31 

Lichen flora, The composition of a 
desert, 87 : 

Lichenology, The problems of North 
American, 28 

Ligustrum vulgare, 236 

Liquidambar, 200 

Lonicera, 187 

Lupinus, 58 

Lycoperdon cyathiforme, 257 ; gemma- 
tum, 259; Wrightii, 260 

Lycopsis, 237; arvensis, 237, 255 

Lycopus americanus, 234, 255; com- 
munis, 234, 255 

Lysimachia quadrifolia, 230 


Macbridella, 177, 195; chaeto- 
stroma, 195; striispora, 195, 196 

Macrocalyx Nyctelea, 230 

Magnolia, 61, 188, 191 

Mahonia, 232, 246, 247; Aquifolium, 
232, 247, 256 

Malaceae, 253 

Malus, 238; coronaria, 238, 25 
Malus, 238, 239, 240, 255 

Massaria, 68; inquinans, 123 

Mattirolia chrysogramma, 200 

Medicago, 270 

Megalonectria, 177, 180; caespitosa, 
181; pseudotrichia, 180, 207 

Melanospora, 44, 72, 161; albertensis, 
242; chionea, 73, 75; (?) Helleri, 
182; lagenaria, 74; Medusae, 242, 
256; parasitica, 73; Zamiae, 72 

Melia, 185, 186, 188 

Melilotus alba, 26% 

Meliola, 69 

Menispermum canadensis, 125 

Microcera coccophila, 180 

Microsphaera Alni, 269 

Mitrulla phalloides, 123 

Mollisia, 106, 112; cinerea, 112, 123; 
Dehnii, 112 

Monolepis Nuttalliana, 235 

Morchella, 104, 106; esculenta, 106 

Morus, 185, 186 

Moulds, Four interesting species of, 
218 

Mucor circinelloides, 219; rufescens, 
218 

Muhlenbergia, 251, 252; glomerata, 
251, 256; mexicana, 251 

Murrill, W. A., A mushroom culti- 
vated in Formosa, 274; A new bo- 
letus from tropical America, 218; 
A new poisonous mushroom, 211; 
Boletaceae from Kentucky, 275; II- 
lustrations of fungi, I, 1; II, 37; 
III, 83; IV, 257; Polyporaceae 
from Japan, 164; The Boletaceae of 

North America, I, 4; II, 140 


wn 


Nectriaceae, 43 





Musa, 66, 67, 191 

Mushroom, A new poisonous, 211; 
cultivated in Formosa, A, 274 

Mycological herbarium, Noteworthy 
additions to, 218, 274 

Myrica cerifera, 243 


Napaea dioica, 230, 231, 232 

Nectria, 20, 42, 44, 48, 49, 50, 63, 66, 
67, 71, 183; aglaeothele, 180; Apo- 
cyni, 51, 59, 76; athroa, 64, 65; 
atrofusca, 186; aurantiicola, 180; 
aureofulva, 190, 191; auriger, 200; 
Bainii, 194; balsamea, 200; betulina, 
52; bicolor, 54, 76; Brassicae, 51, 
62, 63, 76; canadensis, 199; chae- 
tostroma, 195; cinnabarina, 184; 
citisporina, 194; coccicola, 198; 
coccinea, 188, 194; conigena, 51, 61, 
75, 76; comsors, 51, 61; Coryli, 
186, 201; cylindrospora, 198: de- 
pallens, 58, 76; depauperata, 190, 
191; diploa, 190; diploa diminuta, 
68 ; diplocarpa, 50, 53, 76; dispersa, 
51, 57; ditissima, 189, 194; epi- 
sphaeria, 51, 62, 64, 75, 76, 190, 
270; erubescens, 62; Eucalypti, 51, 
58, 76; filicina, 61, 76; flavocili- 
ata, 50, 54, 76; (Calonectria) ful- 
vida, 70; gibberelloides, 66; gram- 
nicospora, 192; infusaria, 194; Ipo- 
moeae, 194; iactea, 51, 54, 76; 
lasioderma, 52; mammoidea, 188; 
Meliae, 184, 185; microspora, 194; 
missouriensis, 205; muscivora, 193; 
mycetophila, 48; nigrescens, 184, 
185; nipigonensis, 189; ochroleuca, 
190; offuscata, 184, 185; pallida, 
190, 191; Papilionacearum, 51, 
62, 63, 75, 76; peponum, 46; per- 
pusilla, 46, 50; Peziza, 50, 52, 54, 
55. 57, 62, 67, 75, 76; pithoides, 
187; poliosa, 57; polythalama, 200; 
pseudotrichia, 180; purpurea, 184; 
pyrrhochlora, 203; Rexiana, 51, 55, 
76; rhizogena, 190; Ribis, 205, 271; 
riminicola, 52; Rousseliana, 48; 
rubefaciens, 51, 56, 76; rubicarpa, 
187; Russellii, 184, 185; Sambuci, 
184, 185; sanguinea, 46, 51, 63, 65, 
75, 76; seminicola, 21, 22, ror, 
270; (Lasionectria) setosa, 66; 
sphaerospora, 206; squamulosa, 51, 
55, 76; striispora, 196; subcoccinea, 
180; sulphurata, 48; sulphurea, 49, 
51, 54, 60, 76; thujana, 51, 56, 76; 
tremelloides, 50, 53, 76; trichospora, 
69; truncata, 60, 76; tuberculari- 
formis, 193; Umbellulariae, 52; ver- 
rucosa, 185; viticola, 64; vulgaris, 
190, 191; vulpina, 52 



























































Nectrieae, 42, 43, 44, 177 

Nectriella, 19, 44, 45, 47, 48, 49, 181; 
Cacti, 19, 45; Fuckelii, 45; miltina, 
182; mycetophila, 49 ; Pedicularis, 
45, 46; peponum, 45, 46; tra- 
cheiphila, 72 

Neocosmospora, 44, 71 ; vasinfecta, 71 ; 
vasinfecta nivea, 72; vasinfecta tra- 
cheiphila, 72 

Neowashingtonia filamentosa, 162 

New boletus from tropical America, 
A, 218 

New genus of dothideaceous fungi, 
Sphaerodothis, a, 161 

New poisonous mushroom, A, 211 

North America, The Boletaceae of, I, 
4; Il, 140; The Hypocreales of, I, 
41; Il, 177 

North American Hypocreales, Notes 
on, I, 19; Lichenology, The prob- 
lems of, 28 

North Carolina, Leptolegnia from, 262 

North Dakota, Discomycetes of, 104 


Notes on North American Hypo- 
creales—I, 19 

Noteworthy additions to the myco- 
logical herbarium, 218, 274 

Ochroporus fulvus, 265 

Oidium, 71 

Onagra biennis, 233, 254 

Onoclea sensibilis, 122 

Ophionectria, 42, 44, 69, 197; cerea, 


69, 71; coccicola, 198; cylindro- 
thecia, 69, 70, 75; Everhartii, 70; 
scolecospora, 197, 198 

Opuntia, 20, 45 

Oxygraphis, 246; 
256 

Panaeolus papilionaceus, 211, 212 

Pandanus, 167 

Panicum capillare, 230; 
232 

Parkinsonia microphylla, 98 

Parmelia, 31, 53, 94; acetabulum, 
100; caperata, 94; conspersa, 88, 
91, 92, 93; tiliacea, 56 

Parodiella, 62, 63 

Paronectria missouriensis, 205 

Pasama cuspidata, 169 

Patellaria, 106, 112, 113; atrata, 112; 
clavispora, 113; fenestrata, 121 

Paxillus porosus, 7 

Peach, A bacterial disease of the, 23 

Peckiella Geoglossi, 48 

Pedicularis crenata, 46 

Pentstemon hirsutus, 231, 232 

Perfect stage of the cotton anthrac- 
nose, The, 115 

Peronospora calotheca, 


Cymbalaria, 246, 


virgatum, 


Den- 


270; 


tariae, 270; effusa, 123; Halstedii, 
124; 


Kellermanii, 121; parasitica, 
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270; pygmaea, 271; trifolium, 270; 
viticola, 271 

Peziza, 105, 108; badia, 108; cinerea, 
123; craterium, furfuracea, 
268 ; hydrophora, 52; repanda, 108 ; 
Tiliae, 108; vesiculosa, 108; vul- 
pina, 52 

Pezizineae, 104, 107 

Phacelia bipinnatifida, 231 

Phacidiineae, 104, 113 

Phaeonectria, 74, 195 

Phaeopezia, 106, 111; 
III 

Phialea, 105, 111; Urticae, 111 

Phleum pratense, 231 

Pholiota adiposa, 83; lutea, 84; spec- 
tabilis, 85; squarrosa, 266 

Phoma uvicula, 269 

Phragmidium, 209, 253 

Phylitaena arcuata, 124 

Phyllachora graminis, 124 

Phyllosticta Labruscae, 269; Smilacis, 
124; viticola, 269 

Physalospora, 118; aurantia, 271 

Physcia, 98; fastigiata, 31; sp., 88 

Picea excelsa, 265 

Pilobolus longipes, 218 

Pine seedlings, A species of Discosia 
on living, 215 

Pinus, 190, 198, 266; abies, 265, 266; 
palustris, 148; ponderosa, 215, 216, 
217; silvestris, 265 

Pinuzza, 4, 10 

Piptoporus suberosus, 167 

Placodium, 94, 98; amabile, 88; 
brachylobum, 88;  cinnabarinum, 
88; elegans, 30, 88, 91, 93; lobula- 
tum, 88; murorum, 88, 91 

Plasmopora, 271; Kellermanii, 121; 
viticola, 271 

Platanus, 178, 191 

Pleonectria, 203; berolinensis, 205, 
271; denigrata, 204; missouriensis, 
205; pyrrhochlora, 204; Ribis, 205, 
271 

Pleurotus sapidus, 257 

Pluteus cervinus, 38 

Poa, 248 

Poisonous mushroom, A 

Polemonium reptans, 231 

Polygonum, 248 

Polyporaceae, 4, 169, 265 

Polyporaceae from Japan, 164 

Polyporeae, 164 

Polyporus, 55, 74; adustus, 265; arcu- 
larius, 167; benzoinus, 266; cele- 
bicus, 167; cinnabarinus, 170; Dick- 
insii, 167, 170; fumosus, 265; gi- 
ganteus, 265; glaucotus, 170; hel- 


272° 
</> 


fuscocarpa, 


new, 21! 


veolus, 266; illicicola, 166, 170; 
marginatus, 266; membranaceus, 
170; ochrotinctus, 170; officinalis, 































































288 INDEX 


170; pellucidus, 170; Perula, 167; 
pinicola, 266; Pocas, 170; Pocula, 
170; resinosus, 266; rotundatus, 
266; salignus, 265; scanicus, 265; 
Schweinitzii, 170; Shenoi, 170; 
Shiraianus, 170; vernicipes, 170; 
versicolor, 122; zonatus, 265 

Polystictus Cryptomeriae, 170 ; Ikenoi, 
170; pellucidus, 165 

Populus, 185, 187; nigra pyramidalis, 
164; tremuloides, 49, 113, 122, 242, 
256, 268, 272 

Porteranthus, 226, 253; stipulatus, 
226, 229, 253, 254, 256 

Portulaca oleracea, 121 

Problems of North American lichen- 
ology, The, 28 

Propolis, 106, 113; faginea, 113, 124 

Prunus, 166, 167, 168, 185; sp., 165 

Pseudonectria, 44, 47, 48; sul- 
phurata, 48 

Pseudopeziza, 106, 112; Medicaginis, 
112 

Pseudovalia Xanthoxyli, 204 

Psoralea Onobrychis, 231 

Puccinellia airoides, 246, 256 

Puccinia, 209, 229, 230; Absinthii, 
243, 256; Agrostidis, 250; alter- 
mans, 248, 256; angustata, 234, 
255; asperifolia, 236, 255; Asteris, 
232; Caricis-Asteris, 230; Caricis- 
Solidaginis, 233, 255; cinerea, 246, 
256; dochmia, 252; Dolichii, 230; 
Eleocharidis, 233, 255; Ellisiana, 
231; emaculata, 230; fraxinata, 
236, 255; Koeleriae, 247, 256; 
Kuhniae, 233, 254; macrospora, 
244, 256; Muhlenbergiae, 251, 252, 
256; obliterata, 250, 256; on 
Agropyron, 249; on Bromus, 
248; on Carex comosa, 243; on 
Carex gravida, 230; on Carex penn- 
sylvanica, 229; on Carex pratensis, 
245; on Carex sp., 246; on Koleria 
cristata, 246; patruelis, 245, 256; 
Peckii, 233, 254; poculiformis, 231, 
232, 246;  Pruni-spinosae, 248; 
quadriporula, 230; rubigo-vera, 225, 
237; Sambuci, 233, 255; Schedon- 
nardi, 231; Seymouriana, 236, 255; 
subnitens, 228, 234, 255; tomipara, 
236, 248, 255; Troximontis, 245; 
vexans, 231; vulpinoidis, 229 

Pulveroboletus, 4, 9; Ravenelii, 9 

Pycnoporellus fibrillosus, 170 

Pycnoporus sanguineus, 167 

Pyrenopsis, 94; Schaereri, 87 

Pyrenula, 30; verrucosa, 30 

Pyronema, 104, 107, 131, 135; 136, 
137; confluens, 132, 136; ompha- 
lodes, 107, 132, 133, 135, 138, 139 

Pyronema, Studies in pyrophilous 








fungi, I, The occurrence and cul- 
tivation of, 131 

Pyropolyporus fastuosus, 169 

Pyrus, 185; communis, 240 


Quercus, 185; aliena, 167; cuspidata, 
274; Sp., 166, 269 


Radulum orbiculare, 266 

Ramalina calicaris, 31 

Ramularia Fragariae, 272; Tuslasnei, 
272 

Ranunculus Cymbalaria, 246 

Rhododendron, 9 

Rhodoporus, 15; felleus, 15 

Rhus, 185, 187 

Rhynchosia, 62 

Rhysotheca Halstedii, 124; viticola, 
271 

Rhytisma salicinum, 272 

Ribes, 185, 205; Cynosbati, 242; rub- 
rum, 242 

Rinodina, 31; atra, 31 

Robinia, 185 

Roestelia, 226, 252, 253; cornuta, 227; 
lacerata, 226; penicillata, 227, 241 

Romell, L., Some fungi growing both 
on coniferous and deciduous trees, 
265 

Rorer, J. B., A bacterial disease of 
the peach, 23 

Rostkovites, 4, 12; americanus, 12; 
granulatus, 11, 12, 13, 219, 275; 
hirtellus, 12, 14; subaureus, 13, 
14; subtomentosus, 154 

Rubus, 185 

Rudbeckia laciniata, 229, 230, 251 

Russula, 218 


Sabina monosperma, 208, 210; utah- 
ensis, 208, 210 

Saccobolus, 105, 110; Kerverni, 110; 
violascens, 110 

Salix, 179, 187, 191, 266; sp., 272 

Sambucus, 185; canadensis, 233, 255 

Saprolegnia, 262; ferax, 125 

Sarcobatus, 235, 236; vermiculatus, 
235, 255 

Sarcoscypha, 104, 107; coccinea, 107; 
occidentalis, 108 

Sassafras, 186 

Schedonnardus paniculatus, 231 

Scirpus, 114; atrovirens, 234; cyperi- 
nus, 234, 255; fluviatilis, 237, 255; 

Scleroderma, 148 

Scoleconectria, 177, 197; Atkin- 
sonii, 201; balsamea, 198, 200; 
canadensis, 197, 199, 207; cocci- 
cola, 197, 198; polythalama, 197, 
200; scolecospora, 197, 198, 201 

Scrophularia marylandica, 272 
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Dakota, 104; Notes on North 
American Hypocreales, I, 19; Stud- 
ies in pyrophilous fungi, I, The 
occurrence and cultivation of Py- 
ronema, 131; The Hypocreales of 
North America, I, 41; II, 177; Wil- 
son, G. W., &, Ascomycetes and 
lower fungi, Fascicle II, 121; III, 
268 

Secale cereale, 236, 255 

Senecio obovatus, 229, 230 

Septoria Scrophulariae, 272 

Shear, C. L., Sphaerodothis, a new 
genus of dothidiaceous fungi, 161 

Sisyrinchium, 237, 238; gramineum, 
237, 238, 255; graminoides, 237 

Smilax, 228, 243, 244; hispida, 230, 
231, 236, 243, 244, 256; rotundi- 
folia, 124, 125, 243, 244 

Solanum, 63 

Solidago canadensis, 233, 255 

Some fungi growing both on con- 
iferous and deciduous trees, 265 

Sorbus, 241, 242, 266; americana, 239, 
240, 241, 255, 256; Aria, 242; Au- 
cuparia, 242; hybrida, 242; termi- 
nalis, 242 


Spartina cynosuroides, 236, 


polystachya, 236, 255; stricta, 

255 : 
Spathyema foetida, 20, 22, 192, 270 
Species of Discosia on living bull pine 


seedlings, A, 215 

Sphaerella Fragariae, 272 

Sphaeria, 40, 64; aquilina, 122; atro- 
fusca, 186; Buxi, 44; Celastri, 184, 
185; cerea, 69; chionea, 73; cinna- 
barina, 184; coccinea, 188; decidua, 
188; dematiosa, 184, 185: epi- 
sphaeria, 65, 270; erubescens, 67: 
graminis, 124; Hypoxylon, 273; in- 
quinans, 123; Lactifluorum, 122; 
lagenaria, 74, 161; muscivora, 193; 
ochroleuca, 190, 191; Peziza, 50, 
52; pseudotrichia, 180; pulicaris, 
122, 196; Quercuum, 268; san- 
guinea, 63; Saubinetii, 197; subu- 
lata, 47; tremelloides, 184; verru- 
cosa, 185 

Sphaeroderma, 182; Helleri, 182 

Sphaerodermatella, 182; Helleri, 
182 

Sphaerodothis, 161, 162; Chamae- 
ropsis, 162; densa, 163; Gui- 
lielmae, 163; Neowashing- 
toniae, 162; palmicola, 162; 
rimosa, 162 

Sphaerodothis, a new genus of dothi- 
diaceous Fungi, 161 

Sphaeronema parasitica, 73; 
tum, 47 

Sphaeropsis Linderae, 125; 
spermi, 125; Smilacis, 125 


subula- 


Meni- 
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Sphaerostilbe, 177, 178, 180; cinna- 
barina, 179; coccophila, 180, 194; 
flammea, 178, 179; gracilipes, 178; 
pseudotrichia, 181 

Spiraea stipulata, 254 

Staphylea trifolia, 186 

Stereum, 55, 60; ferrugineum, 266; 
rubiginosum, 266; tabacinum, 266 

Stigmatea Fragariae, 272 

Stilbum aurantiacum, 178; (Atrac- 
tium) cinnabarinum, 179; cory- 
noides, 178; flammeum, 179; gra- 
cilipes, 178 

St[r]ilbum gracilipes, 178, 179 

Strobilomyces, 4, 8, 9; strobilaceus, 8, 
275 

Studies in pyrophilous fungi, I, The 
occurrence and cultivation of Py- 
ronema, I31! 

Styrax Obassia, 169 

Suillellus, 5, 16; Frostii, 17, 275; 
luridus, 16, 17, 275 

Suillus, 4, 10, 14; annulatus, 10; bul- 
bosus, 149; castaneus, 14; cyanes- 
cens, 14 

Sumstine, D. R., Four 
species of moulds, 218 

Symphoricarpus _ occidentalis, 
racemosa, 231 

Symphoricarpus, 187 

Synchitrium aecidioides, 272; deci- 
piens, 272; fulgens decipiens, 272 

Synechoblastus coccophorus, 81 

Syringa vulgaris, 269 


interesting 


112; 


Taphrina Johansonii, 272 

Teloschistes modestus, 88; parietinus, 
100 

Thalictrum, 248, 249; dioicum, 231, 
236, 248, 249, 256; occidentale, 249 ; 
polygamum, 231; sparsiflorum, 248, 
249; venulosum, 249 

Thamnidium elegans, 218 

Thecotheus, 105, 109; Pelletieri, 109 

Thelephoreae, 266 

Thyronectria, 178, 203, 206; bero- 
linensis, 203, 205; chrysogramma, 
206; denigrata, 203, 204; mis- 
souriensis, 203, 205; Patavina, 
203; pyrrhochlora, 203; sphaero- 
spora, 203, 206; virens, 204; Xan- 
thoxyli, 204 

Thyronectroidea, 178, 206; 
sogramma, 206 

Tilia, 185, 201; americana, 110, 125, 
269 

Tiliae, 110, 125 

Trametes Dickinsii, 167; Miilleri, 
168; nitida, 167; styracicola, 170 

Tranzschelia punctata, 248 

Tremella juniperina, 241; 
183, 184 

Tricholoma equestre, 2 


chry- 


purpurea, 
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Trichopeziza, sulphurea, 
110 

Trifolium, 270 

Triticum, 248 

Tropical America, 
from, 218 

Troximon glaucum, 245 

Tsuga, 167 

Tubercularia, 183; vulgaris, 184 

Tubiporus, 10, 140; annulatus, 10, 11; 
edulis, 140 

Tylopilus, 5, 15; alboater, 15, 16; 
felleus, 15, 16, 157, 275; gracilis, 
15, 16; indecisus, 15, 275 


105, 110; 


A new boletus 


Ulmus, 185, 188, 199; americana, 207 
Uredineae, 225 
Uredineae in 1908, Culture of, 225 
Uredo aecidioides, 272; bliti, 121; 
Peckii, 272; Portulacae, 121 
Urnula, 104, 108; craterium, 108, 273 
Uromyces, 209; Andropogonis, 232; 
graminicola, 232; houstoniatus, 237, 
255; Murrillii, 237; Scirpi, 237, 255 
Urtica gracilis, 243; sp., 193 


Valsa Xanthoxyli, 203 

Verbena urticifolia, 231 

Vernonia arkansana, 230 

Verrucaria, 30, 31, 94; fuscella, 88; 
nigrescens, 88 
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chrysenteron, 155; 
subtomentosus, 


Versipellis, 140; 
parasitica, 148; 
154; variegata, 140 

Verticillium, 183 ; tubercularioide, 190, 
IgI 

Viburnum dentatum, 123 

Vigna sinensis, 72 

Viola, 232; cucullata, 229, 232 

Viscipellis, 10; granulata, 13; luteus, 
II; piperata, 150; sphaerocephala, 
10 

Vitis vulpina, 269, 271 


Whitfordia musashiensis, 168 

Wilson, G. W., & Seaver, F. J., As- 
comycetes and lower fungi—Fas- 
cicle II, 121; III, 268 


Xanthoxylum, 114, 204; americanum, 
251 

Xerocomus, 140; chrysenteron, 
impolitus, 140; parasiticus, 
subtomentosus, 154 

Xylaria Hypoxylon, 273 

Xyloma salicinum, 272 


Yucca, 182, 191 


Zea Mays, 66, 70, 122 
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